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WHAT  THERAPY  MEANS. 
By  Oliver  T.  Osborne,  M.A.,  M.D., 

PROFESSOR    OF    THERAPEUTICS,    MEDICAL   DEPARTMENT    OF    YALE    UNn'ERSITY, 
NEW    HAVEN,    CONNECTICUT. 

Therapy  is  not  a  sufficiently  studied  subject.  Books  on  prac- 
tice are  very  generally  indefinite  and  rarely  explain  the  details  of 
treatment,  unless  it  be  that  of  an  antitoxin  or  other  brilliant  specific. 
Most  teachers  of  clinical  medicine,  though  brilliant  in  diagnosis 
and  learned  in  pathology,  glide  over  the  therapy  of  disease.  Hos- 
pital teaching  is  of  necessity  concerned  with  serious  or  unusual 
ailments  and  terminal  conditions  of  chronic  disease.  Even  the 
acute  illnesses,  such  as  typhoid  fever,  pneumonia,  and  the  acute 
infections,  which  reach  the  hospital,  occur  in  a  class  of  people  who 
are  very  different  from  those  seen  in  private  practice,  and  in  the 
latter  the  treatment  and  management  must  be  very  different  from 
that  carried  out  in  the  hospital.  Or,  if  the  patient  is  found  among 
the  poorer  classes  and  in  a  poor  home,  and  he  will  not  go  to  the 
hospital  for  treatment,  again  the  management  (jf  the  case  must 
of  necessity  be  very  different  from  that  learned  by  the  hospital 
interne. 

A  large  number  of  the  most  common  illnesses,  all  of  the  serious 
conditions  in  their  incipiency,  and  during  the  possible  prevention 
period  a  large  number  of  psychic,  neurotic,  hysterical,  functional, 
glandular,  blood,  mu.scle,  joint,  and  nerve  disturbances  must  all 
be  treated  by  the  practising  physician,  but  are  never  seen  in  the 
hospital,  and  not  very  satisfactorily  in  the  dispensary. 

VOL.    152,    NO.    1. JULY,     1916. 


2  OSBORNE:  WHAT  tiip:rapy  means 

Hence  the  above  facts,  and  they  are  facts,  necessitate  a  con- 
tinuance of  didactic  teaching  in  therapeutics  and  in  the  specialites, 
as  man^•  conditions  in  the  latter  class  never  reach  the  hospital  or 
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the  dispensary.  Clinical  surgery  alone  can  be  taught  only  in  the 
hospitals  and  dispensaries,  as  a  broken  leg  or  an  a])pcndicitis  are 
the  same  in  the  upper  hundred  as  they  are  in  the  lower  ten,  and 
the  surgical  procedures  are  the  same. 
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While  there  are  a  number  of  most  excellent  books  on  therapeutics, 
they  are  not  sufficiently  read,  and  while  we  have  now  long  ridiculed 
the  old  prescription  books  and  the  "drug-alone"  treatment  of  dis- 
ease, we  do  not  sufficiently  teach  the  larger  subject  of  therapy  in 
most  of  our  medical  schools,  nor  does  our  best  medical  literature 
contain  enough  of  good  therapy. 

To  stimulate  a  more  thoughtful  consideration  of  the  duties  of 
the  physician  who  is  requested  to  take  charge  of  a  i)atient,  and  as 
a  basis  for  instruction  in  therapeutics  to  medical  students,  I  have 
devised  the  scheme  here  presented.  The  object  of  this  diagram  is 
to  emphasize  the  following  aims  of  the  treatment  of  any  disease 
or  condition: 

1.  Not  to  forget  to  use  every  means  to  prevent  the  spread  of  the 
contagion  and  the  infection  of  others  if  the  disease  is  contagious. 
If  the  disease  is  not  contagious,  the  general  hygiene  and  care  of 
the  secretions  of  the  nose  and  mouth  and  of  the  excreta  are  always 
of  more  or  less  importance. 

2.  If  the  cause  of  a  disease  can  be  removed  or  actively  com- 
bated, that  is  the  part  of  the  treatment  that  takes  precedence  of 
all  others. 

3.  If  the  disease,  or  its  localization,  or  its  lesion,  or  a  simple 
condition,  as  a  cold  or  a  headache,  can  be  aborted,  that  is  another 
primary  object  of  treatment.  The  direct  treatment  of  the  cause 
(antitoxin,  etc.)  may  do  this,  or  local  measures,  as  ice,  heat,  hyper- 
emia, leeches,  purges,  simple  surgical  measures,  etc.,  or  various 
drugs  may  so  act  as  to  i)revent,  control,  or  abort  an  impending 
lesion  or  functional  disturbance. 

4.  A  lesion  having  occurred  the  patient  will  not  be  well  until 
it  has  disappeared,  resolved,  or  been  removed,  and  hence  as  soon 
as  a  lesion  has  been  established  it  is  the  aim  of  all  of  our  science  to 
eradicate  it.  Time  and  nature's  own  antagonistic  and  recupera- 
tive powers  may  unaided  accomplish  this  object,  but  very  frequently 
we  can  aid  and  hasten  nature's  processes  by  various  means.  Fre- 
quently only  surgery  can  remove  a  lesion.  At  other  times  a  lesion 
becomes  permanent  and  the  patient  is  permanently  damaged  to 
that  extent.  He  may  be  apparently  well  in  spite  of  this  defect 
or  he  may  be  well  as  long  as  he  so  modifies  his  food,  life,  and 
activities;  or  he  may  be  an  invalid;  or  the  lesion  may  be  the  cause 
of  his  death,  sooner  or  later.  However,  in  any  of  these  eventualities 
the  treatment  or  management  of  the  lesion  and  its  pathological 
results  is  the  main  object  of  treatment. 

5.  Whether  or  not  the  lesion  can  be  successfully  treated,  objec- 
tionable or  disturbing  symptoms  must  be  stopped  or  ameliorated. 
No  one  but  the  consultant  and  text-books  can  refuse  to  treat 
symptoms;  the  practising  physician  must  and  should  treat  the 
symptoms.  The  banal  phrase  of  "  symptomatic  treatment, "  pointed 
at  with  the  finger  of  scorn,  must  be  now  recognized  as  of  great 
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importance  under  the  new  name  of  the  "necessary  treatment  of 
symptoms."  Pain  cannot  and  must  not  be  suffered,  lest  cardiac 
depression  and  exhaustion  occur.  High,  prolonged  fever  must  be 
reduced,  not  every  little  temperature.  Too  high  blood-pressure 
must  be  combated,  and  circulatory  failure  must  be  guarded  against 
and  combated  when  present.  Almost  all  acute  disease  will  cease 
and  the  patient  will  recover,  provided  we  can  sustain  his  heart. 
It  is  the  heart  age.  The  heart  fails  and  the  patient  dies  even 
before  we  have  got  well  into  our  fight  against  the  disease.  We 
have  come  from  the  bleeding,  vomiting,  purging,  starving  age, 
through  the  aconite  and  alcohol  ages,  to  the  feeding  and  strychnin 
age.  All  showing  the  change  of  heart  both  in  ourselves  and  in  our 
patients.     Now  too  much  strychnin  is  given. 

6.  Students  are  not  sufficiently  taught,  and  the  practitioner 
does  not  often  enough  consider  the  disturbances  of  function  due  to, 
or  caused  by,  the  disease  that  is  present.  ^Medical  students  are 
so  engrossed  in  the  pathology,  differential  diagnosis,  prognosis, 
and  specific  treatment,  if  there  is  any,  as  to  get  the  whole  idea  of 
the  subject  under  the  caption  of  "the  disease,"  instead  of  under 
the  caption  of  "the  patient  who  has  the  disease."  Hence  the 
patient  himself  and  his  disturbed  physiology  or  disturbed  functions 
are  forgotten,  to  his  detriment.  Just  what  functions  may  be  dis- 
turbed, of  course,  depends  on  the  disease,  the  lesion,  and  the  promi- 
nent symptoms,  but  it  is  an  axiom  that  disturbances  will  occur, 
and  they  should  be  corrected  if  possible. 

The  life  processes  must  go  on  in  illness  as  they  do  in  health, 
nutrition  must  be  kept  up,  excretion  must  occur,  repair  by  sleep 
must  take  place,  and  the  organs  concerned  in  these  life  processes 
must  be  coaxed  into  the  greatest  efficiency  possible  with  the  handi- 
cap that  they  are  enduring. 

7.  The  diet  must  of  necessity  be  modified  by  the  intensity  of 
the  illness,  the  character  of  the  illness,  and  the  condition  of  the 
organs  of  digestion.  The  food  and  drink  must  always  be  carefully 
considered,  regulated  from  day  to  day  to  meet  the  conditions,  and 
then  gradually  increased  during  convalescence,  or  perhaps  be 
modified  by  a  lesion  that  is  permanent. 

8.  Of  course,  we  wish  to  hasten  convalescence,  but  have  we 
always  carefully  enough  studied  our  partially  healed  patients  to 
scientifically  decide  just  what  rapidity  in  the  complete  recovery 
we  should  expect?    Generally  we  have  not  done  so. 

A  too  low  systolic  blood-pressure,  below  105  mm.  in  an  adult, 
should  prohibit  his  sitting  up  and  certainly  his  attempting  to 
walk.  Too  many  long,  tedious  heart  weaknesses  from  strain  occur 
after  operations  and  after  severe  illnesses  because  patients  are 
allowed  to  get  up  too  soon.  The  appendix  patient  up  and  out  in 
ten  days  is  a  cardiac  and  abdominal  risk  that  should  not  be 
advocated. 
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Again,  all  physical  means  of  massage, . graded  exercise,  fresh  air, 
change  of  scene  and  of  climate,  or  location  at  least,  should  be 
considered  in  hastening  recovery  and  making  that  recovery 
complete. 

Unfortunately  most  all  charitable  hospital  and  sanatoria  patients 
are  sent  home  too  soon.  The  lack  of  means  makes  this  a  necessity. 
If  some  of  the  charitable  and  peace  funds  that  are  sent  aljroad 
were  diverted  to  our  own  hospitals  there  would  be  less  suffering, 
fewer  poor,  and  less  excuse  for  almshouses,  orphan  asylums,  insane 
institutions,  and  public  charity  as  a  whole. 


THE    TREATMENT    BY    SPLENECTOMY    OF    SPLENOMEGALY 
WITH  ANEMIA  ASSOCIATED  WITH  SYPHILIS. 

By  H.  Z.  Giffin,  M.D., 

MAYO    CLINIC,    ROCHE.STER,    MINNESOTA. 

When  marked  splenomegaly  is  associated  with  a  history  of 
syphilitic  infection  or  with  definitely  positive  Wassermann  tests, 
a  question  arises  as  to  the  etiological  relationship  of  syphilis  to 
splenomegaly.  It  is  probable  that  splenic  anemia  may  occur  in  a 
patient  who  has  had  syphilis  in  whom  it  cannot  be  demonstrated 
that  the  syphilis  is  a  definite  factor  in  the  condition;  on  the  other 
hand,  it  would  seem  quite  proper  to  separate  from  other  forms  of 
splenomegaly  those  cases  in  which  syphilitic  cirrhosis  of  the  liver 
exists,  gummata  of  the  liver  are  present,  or  repeated  positive 
Wassermann  tests  together  with  other  evidence  of  infection  are 
obtained. 

The  grouping  of  cases  should  be  "away  from"  splenic  anemia  in 
order  that  every  endeavor  be  made  to  arrive  at  as  accurate  a 
diagnosis  as  is  possible.  Cases  classified  as  splenic  anemia  should 
quite  definitely  conform  to  that  syndrome.  By  carefully  distin- 
guishing the  other  diseases  that  are  associated  with  splenomegaly 
our  knowledge  will  be  advanced.  Hemolytic  jaundice,  the  portal 
and  biliary  cirrhoses  of  the  liver,  chronic  septic  splenomegaly,  the 
splenic  anemia  of  infancy  (von  Jaksch's  disease),  endotheliod 
splenomegaly  (Gaucher's  disease),  lymphoma  and  lymphosarcoma 
are  the  more  important  entities  that  have  been,  and  are  at  the 
present  time,  confused  with  splenic  anemia;  and  in  some  cases 
differentiation  is  impossible  even  after  a  study  of  the  pathology. 
Similarly,  cases  of  splenomegaly  in  patients  with  syphilis  are  to  be 
carefully  studied  in  order  that  they  may  be  properly  classified. 

Osler^  records  3  cases  of  syphilis  with  the  picture  of  the  Banti 
type  of  splenic  anemia.     Two  of  these  came  to  autopsy.     One  a 
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boy,  aged  eleven  years,  had  been  under  observation  for  four  years 
before  death.  A  greatly  enlarged  spleen  and  a  scarred  cirrhotic  liver 
containing  several  small  gummata  were  found.  The  patient  had 
had  hematemesis,  and  presented  nodes  on  the  shin,  a  syphilitic 
artlu"itis,  and  ascites.  The  Wassermann  test  was  negative  and  a 
secondary  type  of  anemia  with  leukopenia  was  present.  The  second 
case  was  that  of  a  woman,  aged  twenty-two  years.  A  scarred  liver, 
ascites,  and  a  severe  anemia  were  present.  There  was  no  history 
of  acquired  S}T)hilis,  and  the  case  was  seen  before  the  days  of  the 
Wassermann  test.  The  third  case  occurred  in  a  man,  aged  thirty- 
four  years,  who  came  neither  to  operation  nor  autopsy.  There  was 
a  history  of  syphilitic  infection.  A  severe  anemia  was  present,  the 
liver  seemed  to  be  fissured,  and  the  spleen  extended  to  the  level  of 
the  iliac  spine. 

Anderson,-  Caussade  and  Levi-Franckel,^  and  Queyrat*  have 
reported  in  all  3  additional  cases  simulating  the  Banti  type  of 
splenic  anemia.  These  patients  were  all  definitely  syphilitic.  None 
of  them  were  operated  on,  but  one  came  to  autopsy. 

Diffuse,  non-gummatoiis  hypertrophy  of  the  spleen  quite  frequently 
occurs  in  patients  with  syphilis.  In  adults  it  is  often  associated 
with  gummata  of  the  liver  or  a  definite  cirrhosis.  Gummata  of  the 
spleen  may  be  miliary  or  solitary  in  character.  Gummatous  cicatrices 
cause  a  greatly  enlarged  organ,  and  amyloid  spleen  has  been  found 
in  chronic  cases.  ]\loxon''  has  reported  a  case  of  acute  splenitis 
associated  with  syphilitic  pneumonia,  a  finding  which  is  evidently 
exceedingly  rare. 

Enlargement  of  the  spleen  in  early  sj^Dhilis  is  probably  quite 
common.  Wile  and  Elliott,*^  in  a  review  of  100  cases  of  early  syphilis, 
found  30  with  palpable  spleens.  In  none  of  these  cases  was  enlarge- 
ment of  the  liver  present.  Splenic  enlargement  in  early  syphilis 
usually  tends  to  disappear,  but  may  persist  longer  than  any  other 
visceral  maiiifestation. 

Syphilitic  splenomegaly  during  the  first  eighteen  months  of  life, 
and  especially  during  the  first  three  months,  is  common.  From  two 
years  to  twelve  years  of  age,  undoubted  cases  are  relatively  rare. 
Up  to  the  age  of  six  months,  splenic  enlargement  appears  in  40 
per  cent,  of  syphilitic  babies.  Carpenter,^  in  a  review  of  348  cases 
of  splenomegaly  in  infants  and  children  under  twleve  years  of  age, 
found  57  cases  of  undoubted  s^^philis  with  enlargement  of  the  spleen. 
He  concluded  that  syphilis  was  second  only  to  rickets  as  a  cause  of 
splenomegaly  in  infancy. 

Hutchinson,^  in  a  report  of  22  cases  of  splenic  anemia  of  infancy 
(von  Jaksch's  disease),  found  4  with  congenital  syphilis.  Weller* 
in  a  report  of  30  cases  of  the  splenic  anemia  of  infancy  found  8  to  be 
syphilitic.  Syphilis  in  infants  may  be  associated  with  blood  findings 
similar  to  those  of  the  splenic  anemia  of  infancy  just  as  in  adults  it 
may  be  associated  with  blood  findings  similar  to  those  of  the  adult 
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type  of  splenic  anemia.  This  difference  in  the  blood  picture  is 
probably  due  to  a  peculiar  reaction  of  the  infant's  hemopoietic 
system  to  disease  (Giffin  ^°). 

Gummatous  affection  of  the  spleen  is  very  rare  in  children  and 
extremely  rare  in  infants.  It  is  usually  associated  with  gummata 
elsewhere.  StilU^  collected  4  cases  from  the  literature  and  reported 
2  cases  of  his  own. 

In  adults,  gummata  of  the  spleen  are  also  of  rare  occurrence. 
Still/'  in  1897,  was  able  to  collect  only  21  cases  from  the  literature. 
]Martin'^  reported  a  case  in  which  two  or  three  small  gummata 
were  found  in  the  spleen  in  association  with  multiple  gummata 
throughout  the  liver  and  a  marked  anemia.  It  is  probable,  however, 
that  careful  examination  of  the  pathological  tissue  would  show  a 
somewhat  greater  frequency  for  gummata  of  the  spleen  in  adults 
than  now  appears  on  a  stud>'  of  the  literature. 

It  is  a  striking  fact,  nevertheless,  that  in  adults  as  well  as  in 
children  syphilitic  splenomegaly  is  most  frequently  of  a  dift'use, 
non-gummatous  character.  It  is  also  well-known  that  syphilitic 
splenomegaly  may  persist  or  recur  in  spite  of  the  most  active  anti- 
syphilitic  treatment.  ]\Ioreover,  the  severe  secondary  type  of 
anemia  that  is  frequently  present  in  these  cases  may  not  improve 
with  medical  treatment.  Because  of  these  facts,  splenectomy  has 
been  performed  in  three  recorded  instances  and  the  results  would 
seem  to  have  justified  the  procedure. 

Coupland,''  in  1886,  reported  a  case  of  splenectomy  for  syphilitic 
spleen.  Two  years  after  operation  the  patient  died  following 
hematemesis.  Ascites  had  been  present.  Autopsy  revealed  a 
scarred  liver  quite  typically  syphilitic.  HartwelP^  (1913)  performed 
splenectomy  on  a  patient  with  a  severe  anemia  of  the  secondary 
type  and  a  history  of  hematemesis.  The  patient  denied  the  possi- 
bility of  syphilitic  infection,  but  a  Wassermann  test  was  strongly 
positive.  Neosalvarsan,  mercuric  salicylate,  potassium  iodide,  iron, 
and  arsenic  had  been  administered  wdiile  the  patient's  condition 
became  less  satisfactory.  Splenectomy  was  followed  by  very  prompt 
improvement.  In  two  weeks  the  hemoglobin  had  risen  from  25  to 
80  per  cent.  Pathologically  the  trabeculse  were  thickened  and  large 
and  numerous  follicles  having  fibroid  centres  were  present.  Mention 
of  gummata  was  not  made.  French  and  Turner^^  (1914)  removed 
a  spleen  measuring  7x5  inches,  and  weighing  18  ounces,  from  a 
boy,  aged  five  years,  in  whom  there  was  a  blood  count  suggestive 
of  the  splenic  anemia  of  infancy.  A  Wassermann  test  had  been 
positive  several  times  and  the  patient  had  received  antisyphilitic 
treatment,  with  no  benefit.  The  patient  was  apparently  well  in 
two  months. 

In  a  general  review  of  58  cases  of  splenectomy  in  the  ]\Iayo 
Clinic  (Jul}-,  1915),  2  cases  were  briefly  discussed  in  which  marked 
splenomegaly  was  associated  with  syphilis  (Giffin"^).    One  additional 
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patient  has  been  operated  on  since  that  time.  The  histories  of  these 
three  patients  would  seem  to  be  of  sufficient  importance  and  interest 
to  justify  detailed  discussion. 

Case  I  (A119102)  (Fig.  1). — Marked  splenomegaly;  severe  anemia; 
no  hematemesis;  history  of  syphilitic  infection  not  obtained;  Wasser- 
mann,  total  inhibition;  antisyphilitic  treatment  icithout  definite 
improvement;  spleneciomy;  treponemata  in  walls  of  splenic  vessels; 
excellent  health  one  year  later. 

G.  H.  I.,  woman,  aged  forty  years;  married.  First  examined 
November  14,  1914.  The  family  history  was  negative.  She  had 
been  married  fourteen  months  and  had  not  been  pregnant.  She  had 
had  catarrhal  jaundice  at  the  age  of  eleven  years,  typhoid  fever  at 


Fig.  1   (A119102).- 


-Position  and  contour  of  spleen, 
syphilis. 


Splenomegaly  associated  with 


the  age  of  twenty-eight  years,  and  had  suffered  from  many  attacks 
of  tonsillitis  and  quinsy.  She  stated  that  her  spleen  had  been  en- 
larged since  the  typhoid  fever  twelve  years  previous ;  that  since  that 
tune  she  had  been  pale  and  her  complexion  had  been  sallow.  As 
a  child,  up  to  the  age  of  fifteen  years,  she  had  had  an  occasional 
attack  of  upper  abdominal  colic  without  chills,  each  attack  lasting 
for  an  hour  or  two.  Four  weeks  before  examination  she  had  suffered 
from  a  severe  attack  of  pain  in  the  region  of  the  epigastrium  and 
right  costal  margin,  and  was  slightly  jaundiced  after  this.  There 
was  no  history  of  hemorrhage  nor  dyspnea,  and  the  patient  felt 
quite  strong.  There  had  been  a  little  edema;  gastro-intestinal  and 
urinary  s^niptoms  were  absent.  About  one  year  previous  to 
examination   a   tender   swelling  had  appeared   over  the   anterior 
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portion  of  the  left  chest.  This  was  lanced  and  later  several  small 
pieces  of  bone  were  discharged.  Six  months  previous  to  examina- 
tion the  rib  was  curetted  elsewhere,  but  drainage  had  continued  up 
to  the  time  of  examination.  Antisyphilitic  treatment  had  been 
administered  for  six  months. 

Physical  examination  disclosed  a  thin,  pale  woman;  the  skin 
showed  a  lemon-yellow  tint.  The  weight  Iiad  been  reduced  in  one 
year  from  130  to  103  pounds.  There  were  small  discharging  sinuses 
found  in  the  area  of  the  fifth  and  sixth  left  chondrocostal  junctures. 
A  large  tumor  which  could  easily  be  recognized  as  spleen  filled  almost 
the  entire  left  half  of  the  abdomen  and  extended  beyond  the  navel 
and  almost  to  the  symphysis.  It  was  apparently  low  in  position, 
as  its  upper  pole  could  be  palpated  below  the  left  costal  margin. 
The  liver  seemed  to  be  slightly  enlarged  on  percussion.  Examination 
of  the  urine  was  practically  negative.  The  systolic  blood-pressure 
was  106  and  the  diastolic  blood-pressure  was  70.  Examination  of 
the  blood  showed  a  secondary  type  of  anemia,  with  the  hemoglobin 
at  38  per  cent.  Red-blood  cells  numbered  2,950,000  and  showed 
slight  anisocytosis.  The  leukocytes  were  6650,  and  a  differential 
count  was  not  abnormal.  Evidence  of  tuberculosis  was  not  present. 
A  von  Pirquet  test  was  negative,  and  roentgen  examination  of  the 
chest  revealed  no  pulmonary  lesions.  A  Wassermann  test  showed 
total  inhibition.  On  account  of  the  great  enlargement  of  the  spleen, 
and  because  of  the  fact  that  active  antisyphilitic  treatment  had 
proved  unsatisfactory,   splenectomy  was  advised. 

Operation,  December  4,  1914  (W.  J.  Mayo).  A  large  spleen 
measuring  12  x  7  inches  and  adherent  to  the  diaphragm,  stomach, 
liver  and  pancreas,  was  removed  through  a  long  left  incision.  The 
tail  of  the  pancreas  extended  up  to  the  hilum  of  the  spleen  so  that  a 
dissection  of  about  four  inches  had  to  be  made.  The  left  lobe 
of  the  liver  was  moderately  adherent  to  the  abdominal  wall,  but 
there  was  no  evidence  of  cirrhosis.  The  patient  had  an  uninter- 
rupted convalescence  and  left  the  hospital  on  the  eleventh  day. 

Pathological  Report}''  (L.  B.  Wilson).  Weight  of  spleen,  900 
grams;  gland  normal  in  contour,  with  very  marked  notch  and  dorsal 
groove;  external  surface  slightly  nodular;  considerable  perisplenitis; 
on  section,  organ  is  firm,  tough  and  very  dark  colored.  ^licroscopic- 
ally  there  is  a  diffuse  fibrosis  with  a  moderate  lymphocytosis ;  pulp  3 ; 
lymphoid  tissue  3 ;  reticulum  3 ;  endothelium  of  sinuses  2 ;  atrophic 
pigment  1;  amyloid  degeneration,  0;  arteriosclerosis,  3;  adventitia 
of  arteries  markedly  affected,  in  some  cases  amounting  to  typical 
gummata;  numerous  treponemata  in  vessel  walls. 

Postoperative  Condition.  One  year  after  operation  the  patient's 
physician  stated  that  she  had  gained  much  strength,  15  pounds  in 
weight,  and  was  feeling  well.  Her  blood  count  was  as  follows: 
Hemoglobin,  SO  per  cent.;  erythrocytes,  3,552,000;  leukocytes, 
11,000.    The  differential  count  was  not  abnormal. 


10  GIFFIX:   TREATMENT   OF  SYPHILITIC   SPLENOMEGALY 

In  tliis  case  a  history  of  syphilitic  infection  was  not  obtained,  but 
a  Wassermann  test  showed  total  inhibition.  The  patient  was  aged 
forty  years,  had  been  married  only  fourteen  months,  but  had  not 
been  pregnant.  The  spleen  was  very  large  and  a  severe  anemia  of 
the  secondary  type  without  leukocytosis  was  present.  The  liver 
was  not  cirrhotic;  there  had  been  no  hemorrhges.  Antisyphilitic 
treatment  had  been  attended  with  unsatisfactory  results,  while 
splenectomy  was  followed  by  prompt  improvement  and  excellent 
health  one  year  later. 

Ca.se  II.  (A125899  (Fig.  2). — Moderate  splenomegaly;  marked 
anemia  of  the  secondary  type  without  leukocytosis;  liver  contained 
palpable  (jummata;  no  hematemesis;  negative  history  of  lues  in  hoik 
patient  and  husband;  Wassermann  test,  total  inhibition;  no  improve- 
ment of  anemia  on  antisyphilitic  treatment;  splenectomy;  prompt 
improvement  in  general  health  and  blood. 

H.  S.  D.,  a  woman,  aged  thirty-two  years;  married;  was  first 
examined  ^Nlarch  6,  1915.  The  family  history  was  negative.  For 
the  last  ten  years  menstruation  had  occurred  irregularly,  from  one 
week  to  three  months  apart.  Several  hemorrhages  occurred  which 
her  physician  had  interpreted  as  miscarriages.  She  had  had  scarlet 
fever  at  nine  years  of  age,  pneumonia  at  eighteen  years;  frequent 
attacks  of  tonsillitis  as  a  child.  Tonsillectomy  had  been  done  at 
the  age  of  fifteen  years.  The  patient  complained  chiefly  of  upper 
abdominal  pain  and  profuse  and  irregular  menstruation.  She  had 
been  more  or  less  of  an  invalid  for  ten  years.  Her  complaints  had 
been  quite  varied  and  often  of  an  obscure  character.  There  was  a 
history  of  chills  at  frequent  intervals.  She  had  taken  large  quanti- 
ties of  quinin,  but  plasmodia  had  never  been  demonstrated  in  the 
blood.  There  had  been  frequent  attacks  of  bronchitis,  with  evening 
fever  and  night-sweats,  and  she  had  been  treated  for  tuberculosis, 
although  there  had  never  been  positive  evidence  of  this  disease.  For 
seven  or  eight  years  a  cramping  of  the  muscles  had  recurred  in 
various  parts  of  the  body  at  frequent  intervals.  For  the  past  five 
or  six  years  soreness  and  tenderness  had  been  present  in  the  upper 
abdomen,  at  times  causing  considerable  complaint  and  aggravated 
by  pressure.  She  had  never  had  an  acute  abdominal  colic.  The 
sensitiveness  over  the  upper  portion  of  the  abdomen  bad  been  more 
pronounced  for  six  months  prior  to  examination.  She  had  not 
kno\ni  that  the  liver  and  spleen  were  enlarged. 

Physical  Examination.  The  patient  was  moderately  thin  and 
anemic.  Examination  of  the  heart  and  lungs  was  negative,  and 
stereoscopic  plates  of  the  lungs  failed  to  disclose  any  evidence  of 
tuberculosis.  The  liver  extended  two  inches  below  the  right  costal 
margin  and  hepatic  dulness  measured  aljout  six  inches  in  the  right 
mammillary  line.  In  the  epigastrium  two  irregular  masses  could 
be  seen  to  move  do\Miward  with  respiration.  These  were  easily 
palpable   and   apparently  located   in   the   liver.     The  spleen  was 
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enlarged  to  the  level  of  the  navel  and  its  surface  was  smooth; 
splenic  dulness  measured  9  x  17.5  cm.  Abdominal  fluid  did  not 
seem  to  be  present.  There  was  extreme  tenderness  to  palpation 
over  the  entire  upper  abdomen.  Examination  of  the  urine  was 
negative.  The  systolic  blood-pressure  was  126  and  the  diastolic  86. 
An  examination  of  the  blood  showed  a  hemoglobin  percentage  of  50. 
The  red-blood  count  was  4,090,000;  the  leukocyte  count  6200; 
the  differential  count  w^as  not  abnormal.  A  Wassermann  test 
showed  total  inhibition  and  was  repeated  with  a  positive  result. 

The  patient  remained  under  observation  for  one  month,  during 
which  time  she  received  three  injections  of  neosalvarsan,  and 
mercurial  inunctions  and  potassium  iodide.     She  gained  somewhat 


Fig.  2   (Al 25899). — Position  and  contour  of  spleen  and  liver, 
associated  with  syphilis. 


Splenomcgalj' 


in  strength  and  7  pounds  in  weight.  The  hemoglobin,  however, 
remained  low  (58  per  cent.)  and  the  size  of  the  spleen  was  not  reduced 
although  the  liver  seemed  to  be  smaller. 

Operation.  Splenectomy  was  decided  upon  and  performed  April 
1,  1915,  by  W.  J.'  Mayo.  A  spleen  weighing  670  grams,  and 
measuring  9x6  inches  and  quite  adherent  was  removed  through  a 
left  lateral  incision.  There  was  a  small  amount  of  free  fluid  present 
in  the  abdomen.  The  liver  showed  extensive  cirrhosis.  Gummatous 
tumors  were  present  and  the  liver  was  divided  into  large  lobes  by 
irregular  contractions.  The  liver  was  approximately  three-fourths 
normal  size.  The  tumors  were  typically  gummatous  in  character, 
and  one  the  size  and  shape  of  a  gall-bladder  was  present  in  the  left  lobe. 
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Pathological  Report  (L.  B.  Wilson).  Weight  of  spleen,  670 
grams,  gland  long  and  slender:  no  notch;  slightly  roughened 
surface;  considerable  perisplenitis;  on  gross  section  organ  is  pale 
and  firm,  but  not  tough.  Microscopically  there  is  a  moderate  diffuse 
fibrosis;  pulp,  2;  lymphoid  tissue,  2;  reticulum,  3;  endothelium 
of  sinuses,  2,  swollen;  pigment,  0;  small  amount  of  amyloid  degen- 
eration; arteriosclerosis,  2. 

Postoperative  Course.  Recovery  from  the  immediate  operation 
was  uneventful  and  the  patient  was  discharged  from  the  hospital 
on  the  twelfth  day.  Eight  months  after  operation  the  patient  had 
improved  markedly  in  weight  and  strength  and  the  anemia  had 
disappeared. 

This  patient  presented  a  very  irregular  and  indefinite  history. 
Positive  evidence  of  luetic  infection  could  not  be  obtained,  but  the 
Wassermann  tests  were  strongly  positive.  The  spleen  was  moder- 
ately enlarged  and  non-gummatous.  The  liver  contained  palpable 
gummata.  The  anemia  was  marked  and  of  a  secondary  type 
without  leukocytosis.  There  was  no  history  of  hemorrhages. 
Active  antisyphilitic  treatment  for  one  month  caused  no  improve- 
ment of  the  anemia  while  splenectomy  was  followed  by  very  definite 
improvement. 

Case  III  (A140128)  (Fig.  Z).— History  of  syphilitic  infection 
at  twenty-one.  Three  positive  Wassermann  tests  elsewhere  during  the 
last  two  years;  Wassermann  test  negative  at  the  time  of  examination; 
moderate  splenomegaly;  slight  anemia;  recurrent  hematemesis;  long 
continued  antisyphilitic  treatment  attended  with  only  j^drtial  relief; 
splenectomy.  One  gumma  and  a  few  treponemata  in  spleen;  excellent 
condition  three  months  later. 

H.  P.,  male,  aged  thirty-five  years;  single.  Examined  September 
2,  1915.  Family  history  negative.  The  patient  had  had  a  preputial 
sore  at  the  age  of  twenty-one  and  three  attacks  of  gonorrhea. 
There  was  a  negative  history  for  other  severe  diseases.  Six  years 
previous  he  had  been  jaundiced  for  two  months  and  thinks  the  skin 
had  never  entirely  cleared  after  that  time.  He  had  gradually  lost 
weight  from  210  pounds  to  170  pounds  and  had  not  had  his  former 
good  general  health.  Two  years  previous  to  examination  an  ulcer 
had  formed  on  the  right  shin.  A  large  spleen  and  a  very  large  liver 
were  discovered  two  years  before  examination.  The  hemoglobin 
was  60  per  cent.  At  that  time  he  was  complaining  of  left-side 
headache,  usually  worse  from  4  to  10  p.m.  ;  pain  in  the  left  arm  and 
left  leg.  Several  nodules  formed  in  the  left  frontal  region.  From 
one  to  three  times  a  week  he  had  severe  chills.  One  and  a  half 
years  previous  the  pain  in  the  head,  arm  and  leg  were  so  severe  that 
morphin  was  necessary.  At  this  time  there  was  an  effusion  into 
the  right  knee-joint.  Salvarsan  was  given;  about  two  days  later  a 
severe  attack  of  hematemesis  resulting  in  unconsciousness  occurred ; 
after  recovery  from  this  his  pain  had  disappeared.    Since  that  time 
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salvarsan  intravenously  and  mercury  intramuscularly  had  been 
administered.  His  general  health  was  then  quite  good  until  eight 
months  before  examination,  when  a  second  severe  gastric  hemor- 
rhage occurred.  This  had  been  followed  every  two  or  three  weeks 
by  nausea  and  black  stools. 

Physical  Examination.  The  patient  was  well  nourished  and 
weighed  173  pounds.  The  left  frontal  region  of  the  skull  was  irregu- 
larly depressed.  The  spleen  filled  the  entire  left  upper  quadrant  of 
the  abdomen  and  was  smooth;  liver  dulness  was  apparently  not 
increased.  A  notch  of  the  spleen  was  palpable  while  the  edge  was 
indefinite.    Scars  were  present  on  the  right  ehin.    Examination  of 


Fig.  3  (A14012S). — Position  and  contour  of  spleen.     Splenomegaly  associated  with 

syphilis. 


the  urine  was  negative.  The  systolic  blood-pressure  was  118  and 
the  diastolic  72.  Examination  of  the  blood  showed  a  hemoglobin 
of  85  per  cent.;  red-blood  count  of  4,240,000;  leukocytes,  4900; 
diflPerential  count  was  not  abnormal;  coagulation  time  was  five 
minutes.  Test  meal  showed  slight  hyperacidity.  Fluoroscopic 
examination  of  the  stomach  presented  evidence  suggestive  of 
duodenal  ulcer  (duodenum  was  negative  at  operation)  Wassermann 
test  was  negative.  Three  positive  Wassermann  tests  had  been 
obtained  elsewhere  during  the  last  two  years. 

The  physician  who  referred  this  patient  stated  that  while  his 
Wassermann  test  had  become  negative  and  he  had  improved  to  a 
considerable  extent  under  salvarsan  and  mercury,  on  the  other 
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hand  improvement  reached  only  a  certain  point  and  then  his 
recovery  seemed  to  be  at  a  stand-still.  (I  am  indebted  to  H.  B. 
Anderson,  of  Toronto,  for  complete  notes  upon  this  case.) 

Operation.  Splenectomy  was  decided  upon  and  performed 
September  13,  1915,  by  D.  C.  Balfour.  A  spleen  five  times  normal 
size  was  removed  through  a  left  lateral  incision.  The  liver  was  small 
and  deeply  fissured  so  that  portions  of  the  organ  appeared  almost 
like  separate  masses.  There  was  marked  obstruction  of  the  portal 
circulation  as  evidenced  by  the  varicosities  in  the  round  ligament. 
Stomach,  duodenum  and  gall-bladder  were  negative. 

Pathological  Report  (L.  B.  ^Yilson).  \Yeight  of  spleen,  1050 
grams;  notch  distinct,  capsule  slightly  thickened;  on  section, 
firm,  tough,  hard,  showing  general  fibrosis.  ^Microscopically  there 
is  an  intense  diffuse  fibrosis,  3 ;  pulp,  2 ;  hTnphoid  tissue,  1 ;  retic- 
ulum, 4;  endothelium  of  sinuses,  2;  pigment,  1;  amyloid  degenera- 
tion, 2;  arteriosclerosis,  3;  affecting  principally  adventitia;  1 
typical  gumma  near  vessel,  involving  wall;  a  few  treponemata. 

Postoperative  Condition. — The  postoperative  course  was  unevent- 
ful save  for  the  appearance  of  a  rather  severe  capillary  bronchitis 
beginning  on  the  sixth  day.  As  a  result  of  the  coughing  a  resuturing 
of  the  abdominal  wound  was  necessary  two  weeks  after  operation. 
The  patient  was  discharged  in  satisfactory  condition  four  weeks 
late;".  A  Wassermann  test  done  six  weeks  after  operation  was 
negative.  Three  months  later  the  patient  was  in  excellent  condition 
with   hemoglobin   at   90  per   cent. 

This  patient  presented  a  history  of  syphilitic  infection  and  during 
the  course  of  his  illness  had  had  three  positive  Wassermann  tests. 
There  had  been  two  attacks  of  severe  hematemesis.  INIarked 
splenomegaly,  and  an  advanced  cirrhosis  of  the  liver,  apparently 
sj^hilitic,  were  present.  The  anemia  had  been  recurrent.  Very 
prompt  improvement  followed  splenectomy. 

The  three  cases  of  splenomegaly  herewith  reported  are  definitely 
associated  with  lues.  Cases  undoubtedly  occur,  however,  in  which  a 
luetic  history  is  obtained  which  seems  to  have  no  etiological  relation- 
ship to  the  splenomegaly.  As  an  instance  of  this  occurrence,  the 
following  brief  abstract  may  be  given : 

(A89075). —  N.  B.  S.,  man,  aged  thirty-fire  years,  married. 
Examined  August  3,  1913;  definite  history  of  syphilid  icith 
secondaries  ten  years  pjrevious;  onset  of  present  illness  sudden  with 
severe  hematemesis  six  weeks  previous  to  examination;  recurrence 
of  hematemesis  ten  days  before  examination;  a  third  hemorrhage 
nine  days  before  e.vamination;  hemoglobin,  35  per  cent.;  secondary 
type  of  anemia;  red-blood  cells,  2,410,000;  leukocytes,  4900.  Marked 
enlargement  of  the  spleen;  ascites;  gradual  improvement  followed 
by  splenectomy.  A  spleen  measuring  10  x  9  inches  and  weighing 
1030  grams  was  removed.  Microscopically  there  was  a  diffuse 
hypertrophic  fibrosis.  The  liver  was  of  normal  size  and  showed  no 
evidence  of  s^'philitic  cirrhosis. 
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This  patient  presented  a  definite  history  of  syphiHs  followed  by 
active  treatment  and  apparent  cure.  Ten  years  later  sudden  severe 
hematemesis  occurred.  iMarked  splenomegaly  with  ascites  was 
found.  A  severe  secondary  type  of  anemia  and  negative  Wasser- 
mann  tests  completed  the  typical  clinical  picture  of  splenic  anemia 
of  the  Banti  type.  At  the  time  of  operation  no  evidence  of  syphilitic 
cirrhosis  was  found. 

Summary.  1.  It  is  probable  that  the  syndrome  of  splenic  anemia 
and  Banti's  disease  may  be  present  in  a  patient  who  has  had  syphilis, 
in  whom  it  cannot  be  demonstrated  that  the  syphilis  is  a  definite 
eticjlogical  factor  in  the  condition. 

2.  Cases  of  marked  splenomegaly  in  which  syphilitic  cirrhosis  of 
the  liver,  or  gummata  of  the  liver,  are  present,  or  in  which  repeated 
positive  Wassermann  tests  together  with  other  evidence  of  infection 
are  obtained,  should  be  separately  classified  and  studied. 

3.  Because  of  the  fact  that  syphilitic  splenomegaly  with  secondary 
anemia  has  persisted  in  spite  of  active  antisyphilitic  treatment, 
splenectomy  has  been  done  elsewhere  in  3  recorded  cases.  Three 
additional  cases  of  this  character  are  herewith  reported. 

4.  The  residts  following  splenectomy  for  marked  splenomegaly 
associated  with  syphilis  and  anemia  performed  after  a  trial  of  anti- 
syphilitic  treatment  seem  to  have  justified  the  procedure  in  these 
few  instances. 

5.  The  3  cases  herewith  recorded  showed  prompt  improvement 
after  splenectomy  and  were  in  excellent  condition  three  months, 
eight  months,  and  one  year  respectively  from  the  date  of  operation. 
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ON    THE   COMPARATIVE    TOXICITY    OF   MORPHIN    AND 
MORPHIN-NARCOTIN  (NARCOPHINj.i 

By  David  I.  Macht,  MB., 

BALTIMORE,    MARYLAND. 

(From  the  Departments  of  Pharmacologj^  and  Medicine,  Johns  Hopkins 
University,  Baltimore.) 

The  difference  in  the  pharmacological  action  of  the  alkaloid 
morphin  or  its  salts  and  the  galenical  preparations  of  opium  has  in 
the  last  few  years  been  attracting  considerable  interest.  The 
explanation  of  this  difference  in  action,  and,  in  general,  the  rela- 
tive pharmacodynamic  values  of  the  opium  alkaloids  individually 
and  in  combination  with  each  other,  sometimes  spoken  of  as  the 
"opium  problem,"  has  been  the  subject  of  investigation  on  the 
part  of  various  pharmacologists,  notably  of  Sahli,-  Faust,^  Biirgi,^ 
and  wStraub.^  Among  the  most  interesting  and  important  con- 
tributions on  the  subject  are  those  of  the  last-named  observer. 
Straub  and  his  pupils  Hermann^  and  Caesar,^  called  attention  to 
the  interesting  synergism  exhibited  by  the  two  principal  alkaloids 
of  opium  in  point  of  quantity,  namely,  morphin  and  narcotin. 
Xarcotin  Straub  regards  as  a  particularly  inert  body,  yet,  when  that 
inactive  substance  is  combined  with  morphin,  he  found  the  prop- 
erties of  the  morphin  to  be  many  times  intensified,  or,  as  he 
expresses  it,  "potentiated."  Thus,  for  instance,  Straub  found  that 
the  lethal  dose  of  the  morphin-narcotin  coml)ination  for  a  white 
mouse  is  0.0025  gm.,  a  quantity  much  less  than  that  of  morphin 
alone,  which  is  0.015  gm. 

Again,  the  combination  of  morphin  and  narcotin  was  found  to 
affect  the  respiration  much  more  efficiently  than  morphin  alone. 
This  synergism  of  morphin  and  narcotin  Straub  regards  as  respon- 
sible for  the  difference  in  action  between  morphin  and  opium. 

1  This  investigation  has  been  endowed  by  a  grant  from  the  Council  on  Pharmacy 
and  Chemistry  of  the  American  Medical  Association. 

2  Therap.  Monatsh.,  1909,  No.  1. 

3  Miinchen.  med.  Wchnschr.,  1910,  Nos.  1  and  2. 
^  Deutsch.  med.  Wchnschr.,  1910,  Xos.  1  and  2. 

6  Biochem.  Ztschr.,  1912,  xli,  419.  « Ibid.,  xxxix,  216.  ■  Ibid.,  xlii,  316. 
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His  work  was  criticized  by  IMeissner.^  Nevertheless,  a  combina- 
tion of  morphin  and  narcotin  meconates  under  the  name  of  narco- 
phin  was  put  on  the  market  and  is  being  used  by  various  clinicians. 
A  careful  analysis  of  the  pharmacological  action  of  the  principal 
opium  alkaloids  individually  and  in  combination  with  each  other 
on  various  physiological  functions,  circulation,  respiration,  etc., 
has  been  carried  on  by  the  author  of  the  present  paper  for  some 
time,  and  some  of  the  results  have  already  been  published,^  and 
still  others  are  to  appear  later.  In  the  present  investigation  the 
author  has  attempted,  at  the  suggestion  of  the  council  on  Phar- 
macy and  Chemistry  of  the  American  ^Medical  Association,  to 
determine  the  relative  toxicity  of  large  quantities  and  the  lethal 
dosage  of  morphin  and  morphin-narcotin  or  narcophin.  This  was 
deemed  especially  desirable,  as  the  lethal  dosage  of  the  latter  drug 
has  been  determined  by  Straub  for  white  mice  only. 

Ax'BiALS  Studied.  Inasmuch  as  it  is  a  well-known  pharma- 
cological fact  that  the  action  of  narcotic  drugs  on  various  animals 
shows  considerable  variation  among  various  species  as  compared 
with  each  other,  an  efi'ort  was  made  to  test  the  action  of  the  two 
drugs  on  a  large  variety  of  animals  in  order  that  the  results  might 
be  of  greater  value  for  therapeutic  application.  Accordingly,  in 
the  present  research  the  action  of  morpliin  and  narcophin  was 
observed  in  the  following  animals:  frogs,  fishes,  turtles,  white  mice, 
white  rats,  guinea-pigs,  rabbits,  birds,  cats,  and  dogs. 

Purity  of  the  Drugs.  The  alkaloids  used  were  the  purest  obtain- 
able on  the  market,  and  the  percentage  of  impurities  in  them  was 
too  small  to  vitiate  the  results.^" 

Action  on  Frogs.  The  effect  of  narcophin  on  frogs  can  perhaps  be 
best  understood  by  bearing  in  mind  the  individual  actions  of  the 
constituent  alkaloids  morphin  and  narcotin. 

The  effect  of  morphin  has  been  well  described  by  earlier  writers 
and  is  well  known  to  every  student  of  pharmacology.  The  action 
is  divided  into  two  stages,  the  narcotic  and  the  tetanic.  On  adminis- 
tering a  large  dose  of  morphin  there  is,  first,  a  diminution  of  spon- 
taneous movement,  which  is  followed  by  incoordination  and  more 
or  less  narcosis.  Following  this  narcotic  stage,  in  an  hour  or  two,  the 
reflexes  become  active  again  and  the  animal  soon  develops  convul- 
sions, from  which  it  may  gradually  recover  or  become  exhausted 
and  die. 

The  effect  of  narcotin  has  been  clearly  described  by  von 
Schroder."  On  injection  of  this  alkaloid  we  note  also  two  stages, 
a  narcotic  and  a  convulsive  one.     The  narcosis,  however,  is  not 

«Biochem.  Ztschr.,  1913,  liv,  395. 

'  Macht,  Jour.  Am.  Med.  Assn..  1915,  Ixiv,  1489;  Jour.  Pharmacol,  and  Exp. 
Therap.,  1915,  vii,  338;  and  1916,  viii,  1. 

'"  See  L.  E.  Warren,  Amer.  Jour,  of  Pharmacj%  1915,  Ixxxvii,  4.39. 
"  Arch.  f.  exp.  Path.  u.  Pharmakol.,  1883,  xvii,  96. 
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deep  and  is  of  very  short  duration,  whereas  the  tetanic  stage  is 
very  marked  and  leads  to  paralysis  and  death. 

The  effect  of  a  combination  of  morphin  and  narcotin  salts,  such 
as  the  meconates  (narcophin)  or  others,  may  be  regarded  as  a  sum- 
mation of  the  individual  morphin  and  narcotin  effects. 

On  injecting  a  fatal  dose  of  narcophin  (about  1  mg.  per  gram.) 
into  the  lymph  sac  of  a  frog  we  also  note  a  narcotic  and  a  tetanic 
stage.  The  narcotic  stage  sets  in  more  quickly  than  after  morphin 
alone,  and  the  narcosis  is  much  more  marked.  It  generally,  how- 
ever, lasts  a  shorter  time  than  the  narcotic  stage  following  mor- 
phin. The  second  or  tetanic  stage  soon  supervenes,  which  is  of  a 
more  violent  character  than  that  produced  by  morphin.  The 
animal  is  soon  exhausted  and  dies  from  paralysis  of  the  spinal  cord. 

The  following  protocols  will  illustrate  the  toxic  action  of  nar- 
cophin as  compared  with  morphin.  (Experiments  1  and  2.)  It 
will  be  seen  from  experiment  2  that  25  mgs.  of  narcophin  (con- 
sisting of  about  8  mgs.  of  morphin  meconate  plus  17  mgs.  of  nar- 
cotin meconate)  is  much  more  toxic  than  25  mgs.  of  morphin  sul- 
phate administered  alone.  The  combination  of  morphin  and  nar- 
cotin (narcophin)  corresponds  in  toxicity,  therefore,  to  the  same 
weight  of  morphin,  and  is  much  more  toxic  than  the  amount  of 
morphin  meconate  it  contains  would  be  alone.  Inasmuch  as  the 
average  fatal  dose  of  narcotin  is  about  2  mgs.  per  gram  weight  of 
frogs,  the  toxicity  of  narcophin  for  frogs  is  equivalent  to  the  arith- 
metical sum  of  the  toxicity  of  its  two  components: 

Experiment  1.     July  8.     Frog,  25  gms. 
1.35  P.M.     Injected  morphin  sulph.  25  mgs.  in  1  c.c.  saline  in  dorsal 

lymph  sac. 
1.40  Slight  sluggishness  of  reflexes. 

1.42  Deeper  narcosis. 

2.00  Deep  narcosis. 

2.24  Reflexes  getting  more  excitable. 

2.40  Convulsions. 

2.50  Tetanus  followed  bv  paralvsis. 

2.55  Dead. 

Experiment  2.     July  8.     Frog,  24  gm. 
1.3(3  P.M.     Injected  narcophin  25  mgs.  in  1   c.c.  saline  in  dorsal 

lymph  sac. 
1.40  Deep  narcosis;  no  response  to  touch. 

1.45  Hyperexcitable;  spasmodic  movements  on  rapping  on 

the  table. 
1.47  Spontaneous  tetanic  convulsions. 

2.08  Paralyzed. 

2.12  Nervous  system  dead;  no  response  to  stimulation. 

An  interesting  observation  made  in  connection  with  the  effect 
of  narcophin  on  the  frog  is  its  action  on  the  heart  as  compared  with 
that  of  morphin. 
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It  was  noted  that  morphin  is  more  toxic  to  the  frog's  heart  when 
given  alone  than  when  combined  with  narcotin.  Thns,  after 
morphin  injection  the  heart  was  seen  to  beat  feebly  and,  curiously 
enough,  there  was  a  difference  in  the  rhythm  of  the  beats  between 
the  sinus  and  the  ventricle.  Heart  blocks  of  2  to  1,  3  to  1  and  4  to 
1  were  observed.  Xarcophin,  on  the  other  hand,  had  no  such  effect. 
It  caused  a  slowing  of  the  heart  beat,  but  no  heart  block,  and  the 
heart  continued  to  beat  for  a  longer  time  than  after  morphin. 
The  following  two  protocols  will  illustrate  these  phenomena. 
(Experiments  3  and  4.) 

Experiment  3.     Frog,  27  gms. 
11.45  A.M.     Injected  morphin  sulphate  50  mgs.  in  2  c.c.  saline  in 

abdominal  lymph  sac. 
11.50  Very  little  change. 

11.53  Distinct  narcosis;  does  not  respond  well  to  stimulations 

of  touch,  etc. 

11.55  No  response  to  rapping  on  table. 
12.05  P.M.     Same. 

12.10  Still,  narcotized  deeply. 

12.15  Placed  on  back,  cannot  turn  over;  reacts  but  slightly 

to  touch. 
12.18  Spontaneous  clonic  convulsions. 

12.23  Same,    chest    opened;  heart    shows    ventricle   beating 

feebly. 
12.30  Paralyzed.    Heart  shows  sinus  beating  40  per  minute, 

ventricle,  10  per  minute. 
12.34  Venous    sinus   and    auricle    contract   30    per   minute; 

ventricle,  9  per  minute. 
12.48  Reflexes  all  gone;  heart  still  going. 

1.05  Dead. 

Experiment  4.     Frog,  28  gms. 
11.44  A.M.     Injected  narcophin  50  mgs.  in  2  c.c.  saline  in  abdominal 

lymph  sac. 
11.50  Narcosis  beginning. 

11.53  Deep  narcosis. 

11.56  Beginning   hyperexcitability;      spasmodic   movements 

and  jumping  on  lightly  rapping  the  table. 
12.05  P.M.     Beginning  paralysis;  verv  toxic. 
12.10  Same. 

12.15  Paralyzed;  no  response  to  stimulation. 

12.25  Chest  opened.    Heart  beating  well,  10  per  minute;  no 

heart  block. 
12.30  Heart  beating  forcibly  20  per  minute;  no  heart  block. 

12.34  Heart  beating  forcibly  32  per  minute;  no  heart  block. 

12.48  Heart  still  beating  well. 

1.15  Heart  still  beating  well. 
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Action  on  Fishes.  Fish  have  not  been  employed  as  much  in 
pharmacological  experiments  as  they  perhaps  should  be.  They 
are  especially  interesting  in  studying  the  action  of  opium  alkaloids, 
as  the  effect  on  respiration  can  be  conveniently  observed  by  watch- 
ing the  movements  of  the  gills.  Charvet'-  made  use  of  gold  fish  in 
an  early  work  on  opium  alkaloids,  and  Dreser^^  used  them  in  his 
work  on  heroin.  Russian  pharmacologists  often  employ  large 
fishes  for  studying  the  action  of  drugs  on  the  circulation  of  the 
gills.  The  comparative  action  of  morphin  and  narcophin  was 
studied  by  me  on  small  gold  fish,  and  is  illustrated  by  the  accom- 
panying protocols.     (Experiments  5  and  6.) 

The  fish  were  placed  in  solutions  of  the  drugs  in  fresh  tap  water. 
It  will  be  seen  that  narcophin  is  much  more  toxic  for  fish  than  is 
morphin.  That  the  synergism  of  morphin  and  narcotin  is  respon- 
sible for  the  increased  toxicity  of  narcophin  is  evident  from  Experi- 
ment 7,  showing  the  action  of  narcotin  alone.  A  combination  of 
other  salts  of  morphin  and  narcotin  was  found  to  have  exactly  the 
same  effect  as  narcophin. 

Experiment  5.     June  29,  19b5.     Carasseus  aureus. 
11.50  a.m.     Placed  in  0.1  per  cent,  solution  of  morphin  sulphate. 
11.55  Swimming  around  lively.    Respirations  125  per  minute. 

12.00     M.     ^Movements  a  little  sluggish.     Resp.   about   100  per 

minute. 
12.10  P.M.     Same. 

12,13  Same.     Respirations  84  per  minute. 

12.20  Same. 

12.30  No  change. 

1.05  Remains  stationary,  Ijreathing  slowly;  taken  out  and 

placed  in  fresh  water. 
Next  day     Complete  recovery. 

Experiment  ^.     Carasseus  aureus. 
11.50  A.M.     Placed  in  0.1  per  cent,  of  narcophin. 
11.55  Swims  about  lively.     Respirations,  120. 

11.58  Quiet;  respirations,  48  per  minute. 

12.00  Lying  on  side,  poisoned. 

12.20  Dead. 

Experiment  7.     Carasseus  aureus. 
3.55  P.M.     Placed  in  solution  of  narcotin  hydrochloride  (J.l  per 

cent. 
3.57  Xo  change. 

4.00  Lying  on  side,  obviously  tcjxic,  breathing  very  rapid. 

4. 00  Breathing  more   slowly;  lies  still,   but  from  time   to 

time  makes  sudden  convulsive  movements. 
4.15  Dead. 

'2  Die  Wirkung  des  Opiums  und  seine  constituirenden  Bestandtheile,  1S27.;    • 
»  Pfliiger's  Archiv,  1S9S,  Ixxii,  485. 
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Experiments  on  Terrapins.  The  comparative  toxicity  of  morphin 
and  narcophin  for  these  animals  was  somewhat  diiferent  from  that 
observed  in  fishes.  In  my  experiments  I  used  small  terrapins  4 
to  5  cms.  long.  These  were  placed,  like  the  fish,  in  dishes  with 
shallow  layers  of  the  drug  solution.  It  was  found  that  the  terrapins 
when  placed  in  a  solution  of  0.1  per  cent,  morphin  sulphate  died 
in  two  hours.  To  produce  death  in  the  same  period  of  time  it  was 
necessary  to  employ  a  0.2  per  cent,  of  narcophin,  or  morphin- 
narcotin  meconate.  Inasmuch  as  narcophin  contains  about  33  per 
cent,  of  its  weight  of  morphin,  it  will  be  seen  that  narcophin  is  a 
little  more  toxic  for  terrapins  than  the  amount  of  morphin  it  con- 
tains would  be  alone. 

Experiments  on  White  Mice.  The  observations  on  mice,  which 
were  the  smallest  mammals  studied  in  the  present  work,  were 
interesting  from  two  points  of  view,  both  of  which  have  already 
been  described  by  Straub  and  his  pupils.  In  the  first  place,  Straub 
called  attention  to  a  remarkable  specific  biological  reaction  to  mor- 
phin noted  in  mice.  He  found  that  after  small  doses  of  morphin  the 
animal's  tail  passed  into  a  curious  stiff  condition  described  by  him 
as  a  state  of  katatonia.  The  tail  is  bent  backward  or  curled  spirally, 
and  remains  remarkably  stiff  in  that  position  for  a  long  time.  The 
minimal  dose  of  morphin  inducing  such  a:  stiffening  of  the  tail  is 
given  by  him  as  0.01  mg.,  but  he  remarks  that  the  dosage  varies  in 
different  strains  of  mice.  Narcophin  was  found  by  Straub  to  give 
this  reaction  in  much  smaller  (0.0025  mg.)  doses,  whereas  narcotin 
does  not  give  the  reaction  at  all. 

The  smallest  dose  of  morphin  which  1  found  to  give  the  reaction 
in  one  strain  of  mice  was  0.01  mg.  In  the  same  strain  of  mice 
0.02  mg.  of  narcophin  (  =  0.006  mg.  morphin  meconate  +0.012 
mg.  narcotin  meconate)  gave  a  distinctly  positive  result. 

In  another  strain  of  mice  I  found  0.1  mg.  of  morphin  and  0.2 
mg.  narcophin  required  to  give  the  minimum  positive  reaction. 

In  the  second  place,  Straub  found  that  the  fatal  dose  of  narcophin 
for  mice  was  much  less  than  that  of  morphin.  This  observation  I 
was  able  to  corroborate  in  my  experiments.  It  required  an  average 
from  10  to  20  mgs.  of  morphin  sulphate  to  kill  a  mouse  of  about 
30  gms.  weight  in  from  one-half  to  two  hours.  It  took  exactly  the 
same  weight  of  narcophin,  in  other  words,  about  one-third  as  much 
morphin  in  combination  with  narcotin,  to  produce  death  in  the 
same  time.  It  required  from  35  to  50  mgs.  of  narcotin  hydrochloride 
alone  to  produce  death  in  about  six  hours.  It  is,  therefore,  apparent 
that  the  toxicity  of  morphin  for  mice  is  distinctly  potentiated  by 
narcotin,  just  as  described  by  Straub. 

Experiments  on  Rats.  White  rats  were  used.  The  results  were 
somewhat  different  from  those  obtained  in  mice.  It  was  found 
that  2  mgs.  of  morphin  sulphate  per  gram  weight  of  rat  produced 
death  in  about  one  hour.     The  same  dosage  of  narcophin  proved 
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also  fatal,  though  after  a  much  longer  period  of  time  (over  six  hours) . 
The  toxicity  of  narcophin  for  rats,  weight  for  weight,  is  therefore 
less  than  that  of  morphin.  The  explanation  of  this  difference  is 
to  be  found  probably  in  its  less  depressant  action  on  the  respira- 
tion. The  following  two  protocols  will  illustrate  strikingly  this 
difference : 

Experiment  8.     July  8.     White  rat,  185  gms. 
10.50  A.M.     Injected  intraperitoneally,  75  mgs.  morphin  sulphate 

in  about  3  c.c.  saline  solution.     Respirations,   140 

per  minute. 
11.05  Deep  narcosis;  tail  stiff.     Respirations,  36  per  minute. 

11.15  Same.     Respirations,  32  per  minute. 

11.25  Eyes  bulging,  very  slow  breathing,     Respirations,  28 

per  minute. 
11.30  Same.     Respirations,  20  per  minute. 

11.34  Dead. 

Experiment  9.     July  8.     White  rat,  109  gms. 
11.05  A.M.     Injected  intraperitoneally  50  mgs.  narcophin  in  about 
2  c.c.  saline  solution.     Respirations,  140  per  minute. 
11.15  Standing  quiet.     Respirations,  96  per  minute. 

11.25  Same.     Respirations,  84  per  minute. 

11.30  Narcotized  distinctly.    Respirations,  64  per  minute. 

11.35  Respirations  improve.  Respirations,  80  per  minute. 
11.40  Respirations  improve.  Respirations,  88  per  minute. 
11.50  Breathing  about  88  respirations  per  minute. 

12.10  Tail  stiff.     Respirations,  76  per  minute. 

12.55  Lies  quietly.     Respirations,  80  per  minute. 

1.25  Same.     Respirations,  84  per  minute. 

1.50  Same.     Respirations,  72  per  minute. 

4.50  In  good  condition.     Respirations,  80  per  minute. 

Next  day,  found  dead. 

Experiments  on  Guinea-ijigs.  These  animals,  like  rats,  were  also 
found  to  be  very  resistant  to  the  effects  of  the  opium  alkaloids. 
The  injections  were  given  subcutaneously  at  intervals  of  from  ten 
to  twenty  minutes,  administering  25  to  50  mgs.  of  the  drug  at  a 
time.  It  was  found  that  the  lethal  dose  of  morphin  sulphate  was 
on  the  average  about  1.5  mgs.  per  gram  weight  of  guinea-pig  and 
that  of  narcophin  very  much  the  same,  or  1.6  mgs.  per  gram  weight. 
Six  hundred  milligrams  of  narcotin  hydrochloride  alone  adminis- 
tered to  a  guinea-pig  weighing  550  gms.  resulted  in  death  on  the 
following  day.  This  made  the  average  lethal  dose  of  narcotin 
about  1.1  mgs.  per  gram  weight.  It  will  be  thus  seen  that  the 
lethal  dose  of  narcophin  is  considerably  greater  than  the  arith- 
metical sum  of  the  toxic  doses  of  its  two  constituents,  morphin  and 
narcotin.  This  lesser  toxic  effect  is  probably  also  to  be  attributed 
to  its  less  depressant  influence  on  the  respiration.  It  was  found 
that  morphin  reduced  the  respiratory  rate  from   120  to  48  per 
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minute,  whereas  the  greatest  reduction  after  narcophin  was  found 
from  120  to  88  per  minute.  Narcotin  alone  not  only  did  not  slow 
the  respiratory  movements,  but  actually  deepened  and  accelerated 
them.  The  less  depressant  action  of  narcophin  thus  seems  to  be 
due  to  the  synergistic  action  of  its  two  constituents. 

Experiments  on  Rabbits.  The  comparative  toxicity  of  morphin 
and  narcophin  for  rabbits  is  of  especial  interest,  as  many  of  our 
posological  data  for  opium  alkaloids  are  derived  from  experiments 
on  these  animals. 

The  drugs  in  our  experiments  were  administered  in  two  ways, 
subcutaneously  and  intravenously.  It  was  i.oted  that  morphin 
is  much  more  toxic  for  rabbits  when  given  through  a  vein,  and  thus 
suddenly  thrown  into  the  blood  stream  in  large  quantities,  than 
when  it  was  absorbed  slowly  after  subcutaneous  injections.  The 
average  fatal  dose  of  morphin  given  intravenously  was  0.31  mg.  per 
gram  weight  of  rabbit;  and  when  injected  under  the  skin  or  intra- 
peritoneally  also  about  the  same  or  0.32  mg..per  gram  weight,  death 
occurring  in  the  first  case  in  from  thirty  to  sixty  minutes,  while 
in  the  latter  only  after  three  or  four  hours.  The  fatal  dose  of  nar- 
cophin, however,  when  injected  into  a  vein  was  found  to  be  about 
0.17  mg.  per  gram  weight  of  rabbit;  whereas  administered  subcu- 
taneously it  was  0.79  mg.  per  gram  weight.  It  was  noted  that 
after  intravenous  injections  of  narcophin  the  animals  quickly  devel- 
oped very  violent  convulsions,  from  which  they  died.  In  one  case 
I  have  seen  a  1000  gm.  rabbit  succumb  to  40  mgs.  in  less  than  five 
minutes.  These  convulsions  were  also  seen  after  intravenous 
morphin  injections,  but  were  not  so  violent  and  did  not  come  on 
so  quickly.  After  subcutaneous  injections,  convulsions  were  not 
the  striking  feature  after  either  drug,  except  toward  the  end.  On 
the  other  hand  a  remarkable  difference  in  the  respiratory  function 
could  be  noted.  The  breathing  after  administration  of  morphin 
was  powerfully  depressed,  the  respirations  becoming  shallow  and 
very  slow,  their  number  in  extreme  cases  decreasing  to  one-sixth 
or  one-eighth  of  the  original.  After  narcophin,  on  the  other  hand, 
the  breathing  was  not  so  much  depressed,  the  number  of  respira- 
tions never  falling  to  less  than  one-fourth  of  the  original  and  the 
individual  respirations  were  often  deeper  than  normally.  (Proto- 
cols Experiments  10  and  11.) 

Experiment  10.     July  15,  1915.     Rabbit,  1600  gms. 
3.35  P.M.     Respirations,  200  per  minute.     Injected  100  mgs.  mor- 
phin sulphate  in  ear  vein. 
3.40  Respirations,  36  per  minute. 

3.45  Slight  convulsions. 

3.55  Respirations,  44  per  minute.    Injected  50  mgs.  morphin 

sulphate. 
4.05  Injected  50  mgs.  morphin  sulphate. 

4.15  Injected  50  mgs.  morphin  sulphate. 
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4.25  Injected  50  mgs.  morphin  sulphate. 

4.35  Injected  50  mgs.  morphin  sulphate. 

4.40  Injected  50  mgs.  morphin  sulphate. 

4.45  Injected  50  mgs.  morphin  sulphate;  convulsions. 

4.55  Injected  50  mgs.  morphin  sulphate;  violent  convulsions. 

5.00  Death. 

Experiment  11.     July  15,  1915.     Rabbit,  1350  gms. 
2.35  P.M.     Injected  in  ear  vein  100  mgs.  narcophin.    Respirations, 

200  per  minute. 
2.45  Deep  narcosis;  slight  convulsions;  respirations,  96  per 

minute. 
3.10  Injected  50  mgs.  narcophin;  respirations,  75  per  minute. 

3.25  Injected  50  mgs.  narcophin;  violent  convulsions. 

3.26  Dead. 

Experivients  on  Dogs.  The  drugs  were  administered  to  these 
animals  also  in  two  ways,  viz.,  intravenously  and  subcutaneously, 
and,  as  was  to  be  expected,  the  intravenous  toxic  doses  were  much 
smaller  than  those  required  for  hypodermic  injections.  The  average 
fatal  dose  of  morphin  in  saline  solution  injected  slowly  into  a  vein 
of  a  dog  under  ether  was  37  mgs.  per  kilo,  death  supervening  in 
about  two  hours.  The  fatal  dose  of  narcophin  administered  in 
the  same  way  was  173  mgs.  per  kilo.  The  fatal  dose  of  morphin 
by  subcutaneous  injection  was  200  mgs.  per  kilo  while  that  of 
narcophin  was  about  310  mgs.  per  kilo  weight  of  dog.  As  com- 
pared with  narcophin,  morphin  depressed  the  breathing  to  a  much 
greater  extent,  the  number  of  respirations  decreasing  to  one-fourth 
or  one-fifth  of  the  original.  Narcophin  produced  much  less  respira- 
tory depression,  the  number  of  respirations  decreasing  about  one- 
half;  but,  on  the  other  hand,  this  drug  produced  earlier  and  more 
violent  convulsions. 

Experiments  on  Cats.  Experiments  on  these  animals  are  interest- 
ing more  from  a  pharmacological  than  a  therapeutic  point  of  view, 
as  it  is  well  known  that  morphin  exerts  a  peculiar  action  on  cats. 
When  that  alkaloid  is  injected  into  a  cat  no  narcotic  action  is 
produced;  on  the  contrary,  the  drug  acts  as  a  delirifacient  and 
convulsant.  One  interesting  observation  in  this  connection  is 
that  noted  by  Straub.  That  observer  claims  that  a  combination 
of  morphin  with  narcotin  acts  upon  cats  as  a  narcotic;  in  other 
W'Ords,  if  narcophin  is  injected  into  a  cat,  or  if  narcotin  is  first 
injected  and  is  later  followed  by  a  dose  of  morphin,  no  delirium  or 
convulsions  are  produced,  but  the  animal  is  narcotized. 

I  have  endeavored  to  repeat  Straub's  experiments,  but  have  only 
on  rare  occasions  observed  such  a  narcotic  action.  In  most  cases 
a  combination  of  morphin  and  narcotin  acted  just  like  morphin 
alone;  that  is,  as  an  excitant,  the  effects  being  only  somewhat 
delayed.     After  small  doses  (10  to  20  mgs.  per  kilo)  the  delirium 
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was  perhaps  less  marked.    After  large  doses  of  narcophin,  however 
(40  to  50  mgs.  per  kilo),  violent  delirium  was  produced. 

In  this  respect  my  observations  were  in  agreement  with  those  of 
Meissner. 

Narcophin  was  furthermore  found  to  be  more  toxic  for  cats 
than  the  amount  of  morphin  it  contains.  It  was  found  that  100 
mgs.  per  kilo  weight  of  cat  excited  the  most  violent  delirium  and 
resulted  in  death  in  an  hour,  whereas  a  dose  of  50  mgs.  of  morphin 
per  kilo  weight  of  cat  also  produced  violent  delirium,  but  was 
followed  by  recovery  on  the  following  dav.  Narcotin  alone,  injected 
in  quantities  of  100  mgs.  had  no  visible  effect  on  the  animals. 
(Experiments  12,  13,  14  and  15.) 

Experiment  12.     January  25,  1915.     Cat,  2.5  kilos. 
1.15  P.M.     Injected  subcutaneously  30  mgs.  morphin  sulphate. 
1.30  Hyperexcitable. 

2.00  Violent  delirium;  frothing  at  mouth 

Delirium  lasts  all  day. 
Experiment  13.     January  25,  1915.     Cat,  2.5  kilos. 
1.00  P.M.     Injected  narcotin  hydrochloride,   00  mgs.,   subcutan- 
eously. 
1.30  No  effect;  sits  quietly. 

2.00  Injected  30  mgs.  of  morphin  sulphate. 

3.00  Lies  quietly. 

4.00  Violent  delirium  and  convulsions. 

Experiment  14.     June  28,  1915.     Cat,  2.5  kilos. 
1.45  P.M.     Injected  100  mgs.  morphin  sulphate  subcutaneously. 
2.00  Hyperexcitability. 

2.15  Delirium. 

2.45  Very  wild  delirium. 

3.00  Delirium  continues;  mouth  frothing. 

4.30  Same. 

Next  day 

11.15  A.M.     Still  hyperexcitable. 
2.00  P.M.     Getting  more  quiet. 

Experiment  15.     June  28.     Cat,  2.2  kilos. 
11.15  A.M.     Injected  200  mgs.  narcophin. 
11.30  Delirium. 

12.00     M.     Delirium   more   violent;  foaming   at   mouth;  rolls   on 
back  in  convulsions. 
1.15  P.M.     Exhausted  from  convulsions. 
2.45  Dead. 

Action  on  Birds.  S.  Weir  Mitchell,"  in  1869,  called  attention  to 
an  incidental  observation  in  which  he  noted  the  extreme  resistance 
of  pigeons  to  morphin.     In  connection  with  the  present  investiga- 

><  Am.  Jour.  Med.  Sc,  1869,  Ivii,  37. 
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tion  it  was  intc^resting  to  inquire  whether  a  combination  of  mor- 
phin  with  narcotin  acted  in  the  same  way.  Accordingly,  two  pigeons 
were  selected  and  one  received  injections  of  morphin  sulphate 
under  a  wing,  while  the  other  was  injected  with  narcophin.  It 
required  250  mgs.  of  morphin  sulphate  to  produce  death  which 
supervened,  preceded  by  convulsions,  in  about  an  hour  and  a 
half.  Xarcophin  was  seen  to  produce  much  more  toxic  symptoms. 
The  animal  made  convulsive  movements  after  an  injection  of 
50  mgs.  It  was  paralyzed  after  200  mgs.,  and  died  in  convulsions 
after  250  mgs.  of  the  drug  one  hour  and  thirty-five  minutes  after 
the  beginning  of  the  experiment. 

Discrssiox.  The  results  of  the  present  investigation  may,  for 
convenience  of  comparison,  giving  the  average  minimal  lethal  dose 
for  each  animal,  be  placed  together  as  in  the  accompanying  table. 

TABLE    OF    COMPARATIVE   DOSAGE   FOR   VARIOUS   AXIMALS. 


Minimal  lethal. 

No.  of 

Minimal  lethal. 

No.  ( 

Animals. 

Dose  of  morphin. 

exps. 

Dose  of  narcophin. 

exps 

Frog  . 

1  mg.  per  gm.  wt. 

12 

1  mg.  per  gm.  wt. 

18 

Fish    .      .      . 

0.2  per  cent,  solution 

12 

0.1  per  cent,  solution 

12 

Terrapin 

0.1  per  cent,  solution 

3 

0.2  per  cent,  solution 

3 

White  mouse 

0.5  mg.  per  gm.  wt. 

12 

0.5  mg.  per  gm.  wt. 

12 

White  rat 

2  mgs.  per  gm.  wt. 

3 

2  mgs.  per  gm.  wt. 

3 

Guinea-pig    . 

1.5  mgs.  per  gm.  wt. 

3 

1.6  mgs.  per  gm.  wt. 

3 

Rabbit     (intra 

- 

venous) 

0.31  mg.  per  gm.  wt. 

3 

0.17  mg.  per  gm.  wt. 

G 

Rabbit    (sub- 

cutaneous) 

0.32  mg.  per  gm.  wt. 

3 

0.79  mg.  per  gm.  wt. 

4 

Cat     .      .      . 

Over  100  mgs.  per  kUo  wt. 

6 

50  mgs.  per  kilo  wt. 

12 

Dog      (intra- 

venous) 

87  mgs.  per  kilo  wt. 

4 

173  mgs.  per  kilo  wt. 

6 

Dog     (subcu- 

taneous 

200  mgs.  per  kilo  wt. 

4 

310  mgs.  per  kilo  wt. 

6 

Pigeon     . 

1  mg.  per  gm.  wt. 

1 

1  mg.  per  gm.  wt. 

1 

It  is  well  to  note  that  the  figures  here  given  are  not  so  much 
of  value  as  absolute  standard  toxic  or  lethal  units  as  giving  the 
relative  toxilogical  values  of  morphin  and  narcophin.  The  abso- 
lute lethal  dosage  may  vary,  as  is  well  known,  with  the  strain  or 
breed  of  the  animal  used,  time  of  year,  etc.;  the  ratio  of  toxicity 
of  two  drugs,  however,  performed  on  two  animals  of  the  same 
lot  at  the  same  time  remains  pretty  constant. 

It  will  be  seen  that  the  lethal  doses  for  various  animals  differ 
enormously,  but  that  in  general  the  fatal  dose  of  narcophin  is  about 
the  same  weight  for  weight  as  that  of  morphin. 

Inasmuch  as  narcophin  consists  of  about  33  per  cent,  by  weight 
of  morphin  meconate  and  67  per  cent,  of  narcotin  meconate,  it  is 
obvious  that  the  toxicity  of  narcophin  as  compared  with  the  toxicity 
of  the  morphin  meconate  which  it  contains  if  given  alone  is  much 
greater.  This  greater  toxicity  can  be  in  some  cases,  as  that  of  the 
frog,  explained  by  the  arithmetical  sum  of  the  effects  of  its  two 
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components.  In  other  cases,  however,  the  morphin  and  narcotin 
seem  to  potentiate  each  other,  in  the  sense  of  Straub. 

These  observations  are  of  importance  from  a  chnical  point  of 
view.  Of  the  clinical  observers  who  have  so  far  published  their 
experiences  with  narcophin  (Klaus,^^  Cassel,^"  Hirsch,"  Klein- 
berger,^^  von  Stalewski,^^  Jaschke,^**  Schlimpert,-^  Zehbe,^"^),  some 
employed  it  in  the  same  doses  as  morphin.  Others,  however,  as, 
for  instance,  Hirsch,  enthusiastically  advocate  larger  doses,  45  to 
60  mgs.,  as  innocuous. 

In  regard  to  such  dosage  we  would  urge  caution.  Although 
within  toxic  limits  narcophin  may  be  perfectly  harmless  even  in 
larger  doses  than  have  been  so  far  employed,  still  it  is  well  to  bear 
in  mind  that  in  comparing  the  therapeutic  values  of  drugs  we 
should  be  guided  by  the  ratio  of  the  dosis  lethalis,  or  lethal  dose, 
to  the  dosis  efficax,  or  dose  sufficient  to  produce  a  therapeutic 
effect.  What  this  ratio  is  for  narcophin  in  the  case  of  man  is  still 
an  open  question. 

It  is  further  apparent  that  the  synergism  of  morphin  and  nar- 
cotin is  highly  complicated;  the  same  function  responding  dif- 
ferently to  the  combination  in  different  animals.  Experiments 
made  on  one  species  cannot,  therefore,  be  made  the  basis  of  con- 
clusions for  other  species;  much  less  so  for  therapeutic  use  in 
man. 

In  this  connection  it  is  interesting  to  note  that  the  author  in 
conjunction  with  Herman  and  Levy  has  found  that  the  analgesic 
power  of  a  morphin-narcotin  combination  is  much  greater  than  the 
arithmetical  sum  of  the  analgesias  produced  by  its  constituents 
separately.^^ 

Summary  and  Conclusions.  1.  The  comparative  toxicity  of 
morphin  and  narcophin  was  studied  on  various  animals:  pigs, 
fish,  terrapins,  mice,  rats,  guinea-pigs,  rabbits,  pigeons,  cats,  and 
dogs. 

2.  It  was  found  that  in  general  the  toxicity  of  narcophin  is  about 
the  same  as  the  same  weight  of  morphin. 

3.  Narcophin  consists  of  one-third  its  weight  of  morphin  meco- 
nate  and  two-thirds  its  weight  of  narcotin  meconate.  Inasmuch 
as  the  toxicity  of  narcotin  is  very  low,  we  have  here  a  distinct 
potentiation  of  the  toxicity  of  morphin. 

4.  It  is,  therefore,  not  advisable  to  administer  narcophin  clini- 
cally in  doses  larger  than  those  of  morphin. 

'5  Munchen.  med.  Wchnschr.,  1914,  p.  186. 

'6Therap.  d.  Gegen.,  1914,  p.  186. 

1'  Deutsch.  med.  Wchnschr.,  1914,  p.  703. 

'8  Therap.  d.  Gegenw.,  1914,  No.  3.  "  Ibid.,  1912,  No.  11. 

2"  Munchen.  med.  Wchnschr.,  1913,  No.  2.  ^i  Ibid.,  1912,  No.  28. 

2^  Ibid. 

2^  Jour,  of  Pharmacol,  and  Exp.  Therap.,  1916,  viii,  1. 
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MULTIPLE    PRIMARY   INTRAVASCULAR   HEMANGIO- 
ENDOTHELIOMATA    OF    THE    OSSEOUS    SYSTEM 
ASSOCIATED   WITH    THE    SYMPTOMS    OF 
MULTIPLE   MYELOMATA— A   LESION 
HITHERTO   UNDESCRIBED. 

By  Douglas  Symmers,  ]\I.D., 

ASSOCIATE    PROFESSOR    OF   PATHOLOGY    IN   THE    UNIVERSITY  AND   BELLEVUE    HOSPITAL 
MEDICAL    college;     PATHOLOGIST    TO    BELLEVUE    HOSPITAL    AND    TO 

ST.  Vincent's  hospital, 

AND 

Morgan  Vance,  M.D., 

pathologist   to    BELLEVUE    HOSPITAL,    NEW    YORK. 

(From  the  Department  of  Pathology  of  Bellevue  and  Allied  Hospitals. 
Director,  Dr.  Charles  Norris.) 

We  purpose  to  rlescribe  a  lesion  of  the  osseous  system  attended, 
by  symptoms  indistinguishable  from  those  of  the  multiple  myelo- 
mata and  associated  with  histological  features  which  combine 
with  the  clinical  characteristics  to  form  an  apparently  unknown 
disease. 

Case  Report. — The  patient,  a  Russian  machinist,  aged  forty- 
three  years,  was  admitted  to  Bellevue  Hospital  complaining  of 
severe  pain  in  the  left  gluteal  region.  The  pain  extended  upward 
to  the  tenth  dorsal  vertebra,  but  did  not  involve  the  lower  extremi- 
ties. The  patient  stated  that  the  pain  had  grown  progressively 
worse  during  the  thirteen  months  previous  to  his  admission  to  the 
hospital,  that  it  was  burning  in  character,  continuous  in  point 
of  time,  and  severest  at  night.  Physical  examination  disclosed  a 
small,  indurated,  exceedingly  painful  mass  lying  just  to  the  left 
of  the  anus.  The  mass  was  attached  to  the  tuberosity  of  the 
ischium.  Roentgenographic  examination  showed  irregularities 
in  the  periosteal  outlines  of  the  left  ischium  and  signs  of  infiltration 
of  the  adjacent  tissues.  The  corresponding  hip  joint  was  intact. 
In  the  course  of  the  next  two  months  the  patient  began  to  complain 
of  tenderness  and  pains  in  the  right  lumbar  region  and  buttock, 
in  the  upper  part  of  the  right  thigh  and  in  the  axillary  region  of 
the  right  side.  The  manubrium  sterni,  the  upper  end  of  the  right 
humerus,  and  the  upper  segment  of  the  occipital  bone  were  simi- 
larly affected.  In  the  course  of  the  succeeding  five  months  two 
tender  masses  became  palpable  in  the  occiput  and  the  movements 
of  the  left  thigh  and  right  arm  grew  to  be  exquisitely  painful. 
Roentgenograms  revealed  complete  absorption  of  the  first  rib  on 
the  right  side  and  of  the  left  ischium  from  the  symphisis  to  the 
acetabulum  and  infiltration  of  the  soft  tissues  of  the  vicinity, 
together  with  involvement  of  the  upper  end  of  the  right  humerus 
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and  fracture  of  the*  surgical  neck.  In  the  course  of  a  few  weeks 
there  were  signs  of  wide-spread  destruction  of  the  vertebra?.  The 
patient,  who  was  now  anemic  and  emaciated,  had  to  be  kept  under 
opiates  for  the  rehef  of  pain.  Eventually  he  left  Bellevue  Hospital 
and  died  in  another  institution. 

The  urine  was  twice  examined  for  Bence-Jones  protein,  with 
negative  results. 

There  was  nothing  in  the  clinical  manifestations  or  in  the 
numerous  roentgenograms  to  indicate  visceral  involvement,  with 
the  possible  exception  of  a  small  cloudy  area  disclosed  by  one  of 
the  pictures  taken  of  the  lower  lobe  of  the  left  lung. 

In  order  to  afford  relief  to  the  patient  the  tumor  was  curetted 
on  several  occasions,  and,  in  this  way,  we  were  enabled  to  deter- 
mine the  microscopic  changes  in  the  skull,  humerus,  and  ischium. 

Histology.  The  unit  of  the  tumor  is  a  thin-walled  bloodvessel, 
lined  by  a  single  layer  of  flattened  endothelial  cells,  the  lumen 
distended  by  red  blood  corpuscles,  the  whole  embedded  in  a  stroma 
of  poorly  cellular  fibrillar  connective  tissue  arranged  around 
spicules  of  bone.  Here  and  there,  however,  the  lining  endothelium 
may  be  seen  as  a  uniformly  growing  circumferential  layer  from  5 
to  20  cells  in  depth,  and  from  this  point  the  process  of  proliferation 
may  be  followed  through  various  stages  leading  to  occlusion  of  the 
lumen  by  spindle-shaped  tumor  cells.  In  other  cases  the  over- 
growth of  endothelium  commences  at  the  periphery  of  the  vessel 
as  one  or  more  arm-like  projections  and  the  lumen  is  eventually 
occluded.  An  extraordinary  histological  feature  consists  in  pro- 
liferation of  the  endothelium  in  such  a  way  as  to  subdivide  the  vas- 
cular lumen  into  one  or  more  compartments  filled  by  red  cells, 
obviously  representing  an  attempt  to  form  new  vascular  channels 

Summary.  As  far  as  we  ha^'e  been  able  to  learn  from  a  search 
of  the  literature  on  primary  tumors  of  the  bony  system  the  lesion 
above  described  is  unique.  Zetkin,^  for  example,  has  called  atten- 
tion to  a  variety  of  so-called  hemangio-endothelioma  originating 
in  the  region  of  the  diaphysis  of  the  humerus.  Not  only  was  the 
origin  a  solitary  one,  but  the  histology  is  totally  different  from 
that  of  our  tumor,  consisting  in  alveoli  of  cuboidal  cells  of  the 
epithelial  type  associated  with  numerous  large,  blood-filled  channels 
embedded  in  connective  tissue.  The  description  of  the  histology 
reminds  one  of  the  adenocarcinomata  or  of  the  so-called  hyper- 
nephromata.  One  of  us  (Symmers)  has  had  an  opportunity  to 
study  an  apparently  identical  tumor  springing  from  the  humerus 
of  a  woman,  aged  forty-eight  years,  who,  while  riding  in  an  auto- 
mobile, and  from  a  trivial  cause,  sustained  a  fracture  of  the  bone. 
^Microscopic  examination  of  tissue  removed  by  curettement  (Dr. 
George  D.  Stewart)  revealed  a  tumor  composed  of  colloid-containing 

'  Ann.  d.  Stadt.  allg.  Krankenh.,  Miinchen.,  1910,  xiv. 
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alveoli  indistinguishable  from  those  of  the  thyroid.  There  were 
definite  indications  of  carcinomatous  transformation.  In  addition 
the  connective-tissue  stroma  supported  innumerable  large  .and 
small,  thin-walled  vascular  channels  packed  by  red  blood  cells  and 
lined  by  a  single  layer  of  flattened  endothelium.  The  question 
naturally  arose  as  to  whether  the  tumor  represented  carcinomatous 
metamorphosis  of  an  aberrant  thyroid  in  the  humerus  or  a  metas- 


A,  capillarj-  distended  by  red  blood  cells  and  showing  a  circumferential  layer  of 
proliferating  endothelium.  At  one  end  is  a  small  subsidiary'  vascular  channel  lying 
in  the  endothelial  layer;  B,  capillarj'  vessel  showing  the  presence  of  multiple  sub- 
sidiary vascular  channels;  C,  smaller  vessels  with  their  lumina  almost  completely 
occluded  by  proliferating  endothelium;  D,  vessels  distended  by  proliferating  endo- 
thelial cells  with  only  partial  preservation  of  the  lumen,  which  is  occupied  by  red 
blood  corpucles;  E,  spicules  of  bone  lying  in  a  moderately  cellular  fibrillar  connective 
•  tissue.     (Drawn  with  Edinger's  apparatus.) 

tasis  from  a  primary  adenocarcinoma  of  the  thyroid  gland  itself. 
Nearly  three  years  have  elapsed  and  the  patient  is  perfectly  well. 
Nauwerck^  has  described  a  so-called  hyperplastic  capillary 
angioma  of  the  upper  end  of  the  femur.  The  tumor  was  composed 
of  alveoli  lined  by  cuboidal  epithelial  cells  surrounding  homogeneous 
plugs  of  colloid.    In  the  supporting  connective  tissue  were  numbers 


^  Virchows  Archiv,  cxi,  p.  211. 
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of  capillary  vessels.  From  the  histological  description  of  the  growth 
as  well  as  from  the  illustration  which  accompanies  Xauwerck's 
article  it  is  obvious  that  he  was  dealing  with  a  vascularized 
thyroid  rest  of  the  same  type  as  that  encountered  in  the  humerus 
by  both  Zetkin  and  Symmers. 

The  symptomatology  of  the  condition  which  we  have  described 
above  bears  a  close  resemblance  to  that  of  the  multiple  myelomata — 
the  occurrence  of  multiple  primary  tumors  of  the  bones,  particularly 
those  with  red  marrow,  including  the  skull,  vertebrte,  ischium, 
sternum,  and  ribs;  excruciating  pain  and  exquisite  tenderness 
referable  to  the  distribution  of  the  osseous  growths;  apparent 
absence  of  visceral  metastasis;  regional  infiltration  of  tissues  fol- 
lowing direct  extension  from  the  bone;  spontaneous  fracture; 
emaciation  and  anemia — all  are  symptoms  highly  suggestive  of 
the  myelomata.  The  resemblance  is  not  vitiated  by  the  absence 
of  Bence-Jones  protein  in  the  urine,  for  not  all  cases  of  myelomata 
are  attended  by  albumosuria  and,  moreover,  the  Bence-Jones 
protein  has  been  demonstrated  in  the  urine  in  lesions  of  the  bony 
system  other  than  myelomatosis. 

Histologically  the  myeloma  is  a  tumor  springing  from  certain 
cytoblastic  constituents  of  the  bone  marrow,  and  is  oftenest  com- 
posed of  elements  of  the  type  of  premyelocytes  or  of  plasma  cells. 
The  tumor  we  have  under  consideration,  however,  presents  totally 
different  microscopic  features  in  that  it  commences  with  over- 
production of  bloodvessels  of  the  capillary  variety  and,  as  a  result 
of  continued  proliferation  of  the  lining  endothelium,  brings  about 
distension  of  the  vessel  lumen  and  eventuates  in  its  partial  or 
complete  occlusion  by  tumor  cells.  At  the  same  time  the  tumor 
displays  a  remarkable  tendency  to  produce  subsidiary  vascular 
channels  within  the  lumen  of  the  parent  capillary. 


THE  DISTRIBUTION  OF  TETANUS  TOXIN  IN  THE  BODY. 
By  H.  E.  Robertson,  A.M.,  M.D., 

PROFESSOR    OF    PATHOLOGY,    UNIVERSITY    OF    MINXESOTA,    MINNEAPOLIS,    MINNESOTA. 

(From  the  Pathological  Institute,  University  of  Freiburg  in  Br.,  Professor  L.  Aschoff, 

Director.) 

It  has  been  a  matter  of  common  experience  ever  since  the  labora- 
tory study  of  tetanus  began  that  when  one  injects  a  sufficient 
quantity  of  tetanus  toxin  into  the  muscles  of  the  hindleg  of  a 
laboratory  animal — e.  g.,  guinea-pig  or  rat — that  after  a  varying 
period  of  incubation  the  injected  leg  will  become  stiff  and  out- 
stretched. Then,  generally,  the  toxin  affects  in  succession  the 
other  muscles  of  the  body,  first  those  of  the  hindleg  on  the  opposite 
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side,  next  those  of  the  back,  and  finally  of  the  neck,  thorax,  and 
head.  By  this  time  convulsive  seizures  of  increasing  severity 
and  with  decreasing  intervals  have  appeared,  and  at  last,  with 
asphyxia  or  exhaustion,  death  ends  the  scene.  The  convulsions 
are  usually  spontaneous,  but  may  also  be  produced  by  sensory 
irritation,  such  as  stroking,  pinching,  or  a  sudden  noise.  The 
inoculated  limb,  as  a  rule,  remains  stiff  and  outstretched  until  the 
moment  of  death,  when  it  and  the  remaining  muscles  of  the  body 
become  suddenly  relaxed  and  softened,  only  to  stiffen  again  after 
the  rapid  onset  of  rigor  mortis. 

If  the  toxin  should  be  injected  into  other  portions  of  the  animal's 
body — e.  g.,  pleural  cavity — instead  of  into  the  hindleg  the  gradual 
progression  of  the  symptoms  would  not  be  so  manifest  and  local 
or  ascending  tetanus^  would  appear.  Either  the  muscles  of  the  head 
and  neck  would  be  first  attacked  and  then  the  remaining  muscles  in 
more  or  less  regular  succession,  so-called  tetanus  descendens,  or  the 
order  of  the  attack  would  be  first  local  and  then  general  without 
reference  to  the  contiguity  of  the  muscle  groups  or  nerve  centres, 
so-called  mixed  or  general  tetanus.  Most  of  the  laboratory  animals, 
by  inoculation  into  the  muscles  of  an  extremity,  will  exliibit  local 
tetanus  or  tetanus  ascendens.  Tetanus  in  man  or  horses,  on  the 
contrary,  is  more  apt  to  assume  the  form  of  tetanrs  descendens 
or  general  tetanus.  No  matter  what  may  be  the  order  of  develop- 
ment, however,  the  symptoms  are  always  so  definitely  similar 
and  the  clinical  picture,  as  a  whole,  so  unvarying  that  no  argument 
is  necessary  to  convince  one  of  the  specificity  of  the  reaction. 

That  in  natural  infections  by  the  tetanus  bacillus  this  organism 
multiplies  locally  and  elaborates  a  soluble  toxin,  which  spreads 
throughout  the  body,  is  generally  admitted;  that  the  injection  of 
an  artificially  prepared  tetanus  toxin  into  an  animal's  body  in 
every  way  corresponds,  in  the  principles  governing  its  action,  to 
the  effect  of  a  natural  infection,  hardly  anyone  will  deny.  But  as  to 
how  this  toxin  spreads  in  the  system,  as  to  exactly  what  portions 
of  the  body  are  primarily  attacked,  and  how  this  process  is  brought 
about,  are  questions  which  have  led  to  long  series  of  experiments, 
endless  discussion,  and  many  varied  and  opposing  theories.  It  is 
not  purposed  here  to  discuss  in  detail  all  of  the  opinions  which  have 
been  offered.  For  the  present  it  will  suffice  to  mention  the  more 
salient  features  of  three  important  theories  and  discuss  more  exten- 
sively those  which  have  a  direct  hearing  on  my  own  work  and 
conclusions. 

Among  the  former  is  the  earlier  work  of  Vaillard  and  Vincent, 
in  which  they  expressed  the  belief  that  local  tetanus  was  due  to 
the  direct  action  of  tetanus  toxin  solely  on  the  muscles  themselves. 
Zupnik  later  developed  and  elaborated  this  assumption.    He  found 

1  For  the  accurate  classification  of  these  various  types  of  tetanus  (ascendens, 
descendens,  and  mixed)  we  are  indebted  to  Zupnik. 
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that  when  he  injected  tetanus  toxin  into  the  subcutaneous  tissues 
or  into  the  nerve  of  an  animal's  foot  at  a  point  where  the  toxin 
could  not  come  into  contact  with  muscles  the  animals  were  affected 
by  tetanus  descendens  and  not  localized  tetanus.  This  latter  form 
did  not  appear  unless  the  toxin  came  into  close  association  with 
muscular  tissue,  and  when  this  took  place  those  particular  muscles 
were  attacked  by  enduring  spasmodic  contractures  which  persisted 
for  a  long  time  and  were  not  released  by  general  anesthesia,  curare, 
or  cutting  of  the  corresponding  nerve  trunks  of  the  muscles.  Zupnik 
attempted  also  to  enervate  completely  the  muscles  of  an  extremity, 
and,  by  the  injection  of  tetanus  toxin  into  these  muscles,  he  never- 
theless obtained  local  tetanic  spasms.  He,  therefore,  concluded 
that  the  muscular  phenomena  of  tetanus  arose  from  direct  intoxi- 
cation of  these  muscles  by  the  tetanus  toxin. 

This  latter  experiment  of  Zupnik's  has  been  repeated,  among 
others,  by  Sawamura  and  Permin,  who  were  both  able  to  show 
that  when  an  animal's  leg  has  been  absolutely  separated  from  all 
nerve  connection  with  the  spinal  cord  the  muscles  of  that  leg  will 
always  remain  flaccid  no  matter  whether  the  tetanus  toxin  be 
injected  into  these  muscles  or  into  some  other  part  of  the  body. 
They  believed  that,  due  to  faulty  or  incomplete  enervation.  Zupnik 
was  able  to  obtain  muscular  spasms  in  the  extremity  so  treated, 
because  these  muscles  still  retained  some  intact  nerve  fibers  con- 
necting them  with  the  spinal  cord.  The  other  portion  of  Zupnik's 
evidence,  namely,  the  enduring  muscular  contraction,  requires 
more  detailed  consideration.  As  shown  by  experiment  8,  when 
an  animal  dies  from  acute  tetanus,  following  local  injection  of 
tetanus  toxin,  at  the  moment  of  death  all  the  muscles  of  the  body 
become  soft,  relaxed,  and  free  from  any  stiffness  or  spasm. 
Experiment  8. — Guinea-pig  Xo.  3.     ^Yeight,  400  gms. 

Tetanus  toxin,- 0.1  c.c.  intraperitoneal. 
Right  leg  slightly  stiff  and  extended. 
Right  leg  completely  stiff.    Beginning 

stiffness  opposite  leg. 
Feb.  3,   1915,    9.00  a.m.     Rear  portion  of  body  entirely  stiff  and 

rigid.     Spasms  in  muscles  of  back 

and  neck. 
12.00  M.        All  muscles  of  body  except  front  legs 

affected.     Respiration  rapid. 
5.00  P.M.     Death   (five  days  two  and  one-half 

hours).    At  moment  of  death  entire 

body    including    hindquarters   soft 

and  freely  movable. 
5.05  P.M.     Postmortem  rigor,  rapidly  involving 

entire  body. 

*  For  the  tetanus  toxin  and  antitoxin  used  in  these  experiments,  I  am  indebted 
to  the  kindness  of  the  Hoechst  Farbwerke,  Hoeschst,  a.  M. 
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This  observation  has  been  repeated  many  times  in  mice,  rabbits, 
and  rats  as  well  as  in  guinea-pigs.  That  the  same  relaxing  effect 
may  follow  the  administration  of  certain  drugs  in  the  acute  stages 
of  tetanus  is  seen  in  experiment  94,  a  })ortion  of  whose  protocol  is 
given  below. 

Experiment  No.  94. — Rabbit  Xo.  5.    Weight,  3000  gms. 
Mar.  24,  1915,  10.00  a.m.    Tetanus  toxin,  0.5  c.c.  (right  hindleg). 
Mar.  25,  1915,  10.00  a.m.     Xo  symptoms. 
Mar.  26,  1915,    8.45  a.m.     Slight  stiffness  in  right  hindleg. 
Mar.  26,  1915,    9.40  a.m.    MgS04  (25  per  cent,  sol.),  7  c.c.  sub- 
cutaneous. 
10.10  A.M.     Stiffness  entirely  disappeared. 
6.00  P.M.     Right  leg  again  stiff.    MgSOi  (25  per 

cent,  sol.),  8  c.c.  subcutaneous. 
6.30  P.M.  All  stiffness  disappeared. 
This  experience  was  repeated  a  number  of  times  with  this  rabbit 
and  with  other  animals,  and  demonstrated  that  under  the  influence 
of  appropriate  narcotics  all  local  spasms  in  acute  tetanus  may  be 
temporarily  removed.  The  same  fact  has  been  shown  many  times 
by  others  in  various  ways,  e.  g.,  by  cutting  the  motor  nerves,  by 
ether  or  chloroform  anesthesia,  or  by  injections  of  cocain  or  curare, 
and  leaves  no  doubt  that  the  primary  action  of  tetanus  toxin  is 
not  on  the  muscles  but  is  on  the  spinal  cord. 

Certain  facts,  however,  which  have  been  observed  by  almost 
every  laboratory  worker  on  tetanus  and  which  formed  a  part  of 
the  evidence  advanced  by  Zupnik  in  favor  of  his  theory,  remain 
to  be  explained.  When  one  produces  a  local  spasmodic  contraction 
in  an  animal's  muscles  by  injection  of  tetanus  toxin  and  the  animal 
lives  long  enough — i.e.,  does  not  die  with  acute  tetanus — this 
spasmodic  contraction  may  become  more  or  less  permanent.  The 
following  protocol  is  an  example  of  this  frequently  observed  phe- 
nomenon: 

Experiment  21. — Guinea-pig  X'^o.   17.     Weight,  540  gms. 
Feb.    10,  1915,  12.15  p.m.     Hoechst  antitoxin,  1  c.c.  (5.2  units^) 

intraperitoreal. 
2.15  P.M.     Tetanus  toxin,  0.3  c.c.  in  muscle  of 
right  hindleg. 
Feb.    11,  1915.  Right    hindleg    extended    and    stiff. 

Animal  otherwise  normal. 
Feb.    12,1915.  Stiffnessof  right  leg  more  pronounced. 

Feb.    13,  1915.  Entire   right    hindquarter   stiff'   and 

board-like.     X^o  other  muscles  af- 
fected. 
Feb.  22,  1915.  Leg  atrophied.     Foot  swollen.     Ani- 

mal runs  and  eats. 

'  German  standard. 
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Mar.    1,  1915.  Weight,    470    gms.      Appears    thin. 

Otherwise  the  same. 
Mar.  18,  1915.  Leg  movable  in  foot  portion.     Swell- 

ing reduced.    Weight,  500  gms. 
April  23,  1915.  Leg  movable  in  all  portions.     Slight 

stiffness  at  hip.  Weight,  600  gms. 
(seventy-two  days) . 
This  same  condition  has  also  been  repeatedly  observed  in  rabbits 
and  rats  as  well  as  in  guinea-pigs.  As  has  been  shown  by  Gold- 
scheider,  Zupnik,  jNIeyer  and  Ransom,  Permin,  and  others,  this 
sort  of  spasm  does  not  disappear  when  the  ner\  es  are  cut,  or  when 
narcotics  or  magnesium  sulphate  are  given,  or  even  after  death. 
It  is  a  long-enduring  and  almost  inexhaustible  stiffness  which 
resists  all  attempts  at  passive  motion,  shows  evidences  of  vascular 
and  trophic  alteration  (atrophy  and  edema),  and  only  after  weeks 
and  even  months  does  it  begin  gradually  to  disappear.  If  the 
animal  dies  or  is  killed  the  changes  found  both  grossly  and  micro- 
scopically are  only  those  which  might  result  from  long  and  continuous 
non-use.  Ribbert  examined  for  INIeyer  and  Ransom  the  spinal  cord 
of  a  cat  which  had  lived  for  five  months  with  an  unchanged  tonic 
spasm  of  both  hindlegs.  He  found  that  most  of  the  ganglion  cells  of 
the  anterior  horns  at  this  level  show^ed  degenerative  changes.  How- 
ever, it  appears  probable  that  such  changes  are  purely  secondary, 
not  representing  in  any  way  the  primary  action  of  the  tetanus  toxin 
on  either  the  spinal  cord  or  muscles.  Just  what  combination  of 
chemical  changes  must  occur  in  order  to  convert  a  temporary  and 
easily  relaxable  muscle  spasm  into  an  enduring  one  is  not  entirely 
clear.  Gumprecht  declared,  "  Dieser  Starre  der  INIuskeln  ist  nichts 
anderes  als  ein  hochgradiges  Ermuduengs-phaenomen,  wie  es  den 
Physiologen  vom  electrischen  Tetanus  laengst  bekannt  ist."  JNIeyer 
and  Ransom  suggest  that  such  contractions  represent  a  disturbance 
of  the  "muscle  tonus"  centres,  which  in  their  inexliaustibility  and 
independence  from  volition  are  probably  distinct  from  the  motor 
centres.  At  any  rate  it  becomes  evident  that  the  phenomenon 
cannot  serve  as  proof  ■for  Zupnik's  assertion. 

The  second  of  the  three  theories  was  advanced  by  Pochhammer 
who  proposed  to  explain  all  local  phenomena  occurring  in  tetanus 
by  the  action  of  the  toxin  on  the  myelin  sheaths  of  the  peripheral 
nerves.  According  to  him  the  tetanus  toxin  so  alters  the  myelin 
that  the  normal  insulation  of  the  nerves  is  interrupted  and  "short 
circuits"  may  take  place,  especially  in  those  nerve  trunks  which  con- 
tain a  mixture  of  sensory  and  motor  fibers,  whereby  sensory  stimuli 
pass  directly  across  between  the  nerve  bundles  instead  of  being 
conducted  along  the  normal  reflex  arc  to  the  spinal  cord.  As  a 
partial  proof  of  this  hypothesis  he  treated  nerve  trunks  with  ether, 
thus  dissolving  the  lipoids  in  the  myelin  sheaths  and  producing 
an  artificial  "short  circuit"  which  he  asserted  simulated  that  con- 
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dition  which  occurs  in  tetanus.  This  latter  experiment  was  repeated 
by  Permin,  who  admits  that  when  the  nerves  are  so  treated  a  stiff- 
ness of  the  corresponding  Hmb  results;  but  he  concludes  that  this 
stiffness  is  not  at  all  similar  to  that  which  is  found  in  tetanus. 
Sawamura  further  calls  attention  to  the  fact  that  the  direct  injec- 
tion of  toxin  into  the  substance  of  the  spinal  cord  or  brain  will 
produce  a  fatal  tetanus.  Here  a  "short  circuit"  of  the  peripheral 
nerves  can  hardly  enter  into  the  question.  ^Moreover,  if  the  tetanus 
toxin  has  its  primary  and  sole  effect  on  the  peripheral  nerves,  it 
becomes  difficult  to  explain,  not  only  the  non-neutralizing  actions  of 
these  nerves  when  mixed  with  toxin,  as  shown  by  Meyer  and  Ransom, 
but  also  the  neutralizing  action  of  the  brain-and-cord-toxin  mix- 
tures, as  demonstrated  by  Wassermann  and  Takaki.  Xot  only  has 
Pochhammer's  theory  received  no  substantial  support  from  other 
workers,  but  it  does  not  explain  satisfactorily  the  various  phe- 
nomena arising  as  the  result  of  the  inoculation  of  tetanus  toxin. 

The  third  theory  received  its  chief  support  from  Autokratow  as 
well  as  Courmont  and  Doyon,  who  believed  that  the  local  spasm 
resulted  from  an  intoxication  of  the  peripheral  sensory  nerves 
alone,  so  that  the  supposedly  more  or  less  normal  motor  ganglion 
cells  received  intensified  sensory  impulses  and  reacted  in  a  cor- 
respondingly intensified  manner.  They  based  their  theory  in  large 
part  upon  the  results  of  the  well-known  experiment  (performed 
among  others  also  by  Goldscheider  and  Permin)  in  which,  by 
cutting  the  posterior  (sensory)  lumbar  nerve  roots  between  the 
spinal  ganglion  and  the  cord,  all  tetanic  spasms  in  the  hindleg  of 
an  animal,  in  consequence  of  the  injection  of  tetanus  toxin,  are 
at  once  released,  if  they  have  been  present  before  the  operation, 
or  do  not  appear  in  this  leg  at  all.  In  short,  cutting  the  posterior 
nerve  roots  prevents  or  removes  tetanus  spasms  in  the  muscles 
which  are  supplied  by  those  nerves. 

Other  workers  have  endeavored  in  various  ways  to  show  the  rela- 
tion which  the  sensory  nerves  and  centres  bear  to  the  general 
phenomena  of  tetanus.  Sawamura  cut  as  many  as  possible  of  the 
sensory  nerves  of  the  skin  of  a  rabbit's  hindleg,  thereby  producing 
complete  anesthesia,  and  then  injected  tetanus  toxin  into  the 
muscles  of  that  leg.  ^Yhile  tetanus  symptoms  finally  appeared  in 
the  injected  extremity,  they  were  slower  in  developing  and  less 
severe  than  those  caused  by  the  same  amount  of  toxin  in  an  unop- 
erated  animal.  Meyer  and  Ransom,  on  the  other  hand,  injected 
tetanus  toxin  into  purely  sensory  nerves  such  as  the  nervus  infra- 
orbitalis  and  saw  not  only  an  unusually  prolonged  incubation  but 
also  a  marked  diminution  in  the  severity  of  the  reaction.  By  still 
another  and  more  striking  experiment  they  were  able  to  show  that 
motor  phenomena  alone  need  not  play  the  major  role  in  the  symp- 
tomatology of  tetanus.  After  carefully  exposing  the  spinal  cord 
in  the  lumbar  region  they  uncovered  the  posterior  roots  and  injected 
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tetanus  toxin  into  one  of  these  at  a  point  between  the  lateral  gan- 
ghon  and  the  spinal  cord.  The  animal  developed  a  peculiar  "sen- 
sory" type  of  tetanus,  which  they  called  "tetanus  dolorosus"  and 
which  was  characterized  by  the  presence  of  a  marked  localized 
sensitiveness  (Schmerzerregbarkeit),  which  was  so  extraordinarily 
pronounced  that  the  slightest  contact,  even  a  light  blowing  on  the 
skin  of  the  affected  area,  led  to  a  violent,  apparently  unbearable 
spasm  of  pain.  These  attacks  also  occurred  in  the  form  cf  par- 
oxysms, interrupted  by  periods  of  comparative  quiet.  Owing  to 
the  fact  that  during  these  attacks  the  animal  would  bite  at  the 
affected  area  and  make  every  effort  to  alleviate  the  acute  pain, 
Meyer  and  Ransom  concluded  that  the  reaction  represented 
"brain  reflexes,  i.  e.,  coordinated  defensive  movements  (xA.bwehr- 
bewegung)."  ]\Iotor  spasms  or  the  usual  muscular  phenomena  of 
tetanus  were  absent,  the  animal  finally  succumbing  apparently  only 
to  exhaustion. 

It  thus  appears  clear  that  the  sensory  portion  of  the  spinal  cord 
and  brain  play  some  role  in  the  production  and  maintenance  of 
the  typical  spasms  and  convulsions  of  tetanus.  One  has  only  to 
observe  closely  the  extreme  sensitiveness  to  sensory  stimuli  which 
is  exhibited  by  most  tetanus  patients  to  be  convinced  of  the  general 
application  of  this  statement.  To  what  extent,  however,  in  the 
usual  forms  of  tetanus  there  is  a  direct  intoxication  of  the  sensory 
nerve  centres  is  b\'  no  means  clear,  and  certainly  it  does  not  seem 
to  be  true  that  under  ordinar\'  circumstances  the  sensory  nerves 
and  those  alone  are  affected.  Referring  again  to  the  fundamental 
experiment  in  which  is  shown  the  effect  on  tetanus  produced  by 
section  of  the  posterior  nerve  roots,  may  be  mentioned  the  work  on 
frogs  by  Hering,  who  cut  the  posterior  roots  during  strychnin 
poisoning.  So  long  as  the  motor  neurons  remained  thereby  isolated 
the  animal  showed  no  "strychnin  convulsions,"  but  on  irritation 
of  the  central  stump  the  state  of  increased  excitability  of  the 
motor  segment  was  at  once  manifest  and  typical  tetanic  spasms 
ensued.  As  strychnin  admittedly  affects  the  anterior  horn  cells 
of  the  spinal  cord,  this  experiment  would  tend  to  show  that  also 
in  tetanus  the  sensory  fibers  in  the  main  merely  serve  to  convey 
the  stimuli  necessary  to  set  in  operation  the  motor  apparatus — in 
other  words  it  demonstrates  the  physiological  maxim  that  the 
motor  ganglion  cells  do  not  act  purely  automatically. 

According  to  Brunner,  Goldscheider,  Gumprecht,  ]\Iarie  and 
]\Iorax,  Stintzing,  ]Meyer  and  Ransom,  and  Sawamura,  the  spas- 
modic contraction  of  the  muscles  seen  in  local  tetanus  results  from 
the  action  of  tetanus  toxin  on  the  anterior  horn  ganglion  cells 
of  that  portion  of  the  spinal  cord  governing  the  muscles  of  the 
affected  extremity.  In  their  opinion  the  toxin  passes  to  these 
ganglion  cells  by  way  of  the  motor  nerves,  a  theory  with  which 
most  of  the  writers  on  experimental  tetanus  are  today  in  full  accord. 
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^Nleyer  and  Ransom,  Marie  and  ]\Iorax,  and  Sawamura  contend 
that  this  conduction  of  the  toxin  must  take  place  along  the  axis- 
cylinders,  or,  as  ]\Ieyer  and  Ransom  say,  "  Das  Gift  muss  also  im 
F'ibrillenplasma  stroemen." 

As  proof  of  this  contention,  Marie  and  ]\Iorax  injected  tetanus 
toxin  into  the  hindleg  of  a  guinea-pig  and  after  a  definite  lapse 
of  time,  by  killing  the  animal,  cutting  out  the  sciatic  nerves  and 
inserting  pieces  of  these  unrler  the  skin  of  mice,  were  able  to  demon- 
strate the  presence  of  toxin  in  the  nerves  of  both  legs,  particularly 
in  those  of  the  inoculated  leg.  The  blood  of  these  guinea-pigs 
was  also  found  toxic  but  not  the  muscles  of  the  inoculated  limb. 
This  diffusion  of  toxin  to  the  nerves,  if  they  were  normal,  occurred 
within  one  and  a  half  hours.  If,  however,  they  had  been  pre- 
viously sectioned,  twenty-four  hours  were  necessary  before  any 
amount  of  toxin  could  be  demonstrated  in  the  peripheral  or  distal 
portion,  while  if  one  allowed  six  or  more  days  to  elapse,  or  until 
degenerative  processes  had  had  time  to  occur,  no  toxin  at  all  could 
be  shown  to  be  present.  The  proximal  or  central  portion  of  these 
cut  nerves  did  not  contain  virus.  Even  when  toxin  was  injected 
into  other  areas,  such  as  the  vitreous  humor  of  the  eye  or  the  testicle, 
its  presence  could  still  be  detected  later  in  the  sciatic  nerves.  If 
a  nerve  which  had  already  absorbed  toxin  was  cut  this  toxin 
rapidly  disappeared  from  the  central  portion,  and  when  toxin  was 
injected  into  the  lumbar  swelling  of  the  spinal  cord  it  spread  upward 
in  the  cord  but  not  to  the  peripheral  nerves.  From  these  and  similar 
experiments  the  authors  concluded  that  the  toxin  was  absorbed 
by  the  muscle  nerve  endings  and  passed  centripetally  to  the  spinal 
cord  by  way  of  the  axis-cylinders  and  not  either  by  nerve  sheaths 
or  by  lymph  channels. 

This  demonstration  of  tetanus  toxin  in  the  nerve  trunks  of  per- 
ipheral nerves  following  intramuscular  injections  has  been  repeated 
and  confirmed  many  times,  among  others  by  Pochhammer,  Meyer 
and  Ransom,  Sawamura,  and  Permin.  Also  the  retardation  or 
even  complete  interruption  in  toxin  absorption,  which  follows  cut- 
ting the  nerves  of  an  injected  limb,  has  been  fully  proved.  For 
]\Ieyer  and  Ransom  these  facts  were  sufficient  grounds  for  postu- 
lating the  condition  of  tetanus  toxin  in  the  axis-cylinders. 

However,  exception  to  this  current  view  must  be  taken  so  long 
as  it  is  not  better  supported.  An  important  theoretical  considera- 
tion in  this  connection  must  be  mentioned.  While,  according  to 
this  theory,  the  toxin  is  conducted  to  the  spinal  cord  and  through- 
out the  cord  itself  in  the  fibrillar  structures  of  the  axis-cylinders, 
both  its  chemical  union  and  its  toxic  effect  are'  supposed  to  take 
place  in  the  protoplasm  of  the  ganglion  cells.  This  combined 
assumption  is  perhaps  admissible,  but,  up  to  the  present  time,  has 
not  been  demonstrated  to  be  true  for  any  other  toxic  substance. 
If  the  axis-cylinders  really  possess  such  a  marked  affinity  for  toxin 
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that  they  can  conduct  this  from  the  peripheral  portions  throughout 
the  entire  nervous  system,  the  ultimate  union  with  the  protoplasm 
of  the  ganglion  cells  appears  rather  difficult  to  explain.  Meyer 
and  Ransom  found  that  when  normal  sciatic  nerves  were  cut  and 
brought  into  contact  with  tetanus  toxin  in  vitro  they  exhibited  no 
particular  power  to  fix  the  toxin.  From  this  they  concluded  that 
the  affinity  between  tetanus  toxin  and  nerve  substance  was  not 
the  same  kind  as  that  which  had  been  demonstrated  by  Wasser- 
mann  and  Takaki  to  exist  between  this  toxin  and  brain  or  cord 
substance.  But  if  the  axis-cylinder  theory  holds  true  there  must 
be  some  sort  of  affinity  exerted  by  these  structures  for  the  toxin. 
Can  this  be  denominated  as  a  hitherto  unknown  "affinity  to  travel?" 
The  axis-cylinders  are  an  integral  part  of  the  ganglion  cells,  and  if 
the  protoplasm  of  these  cells  can  remove  the  toxin  from  their  own 
processes  because  of  a  special  chemical  affinity  for  it,  it  is  difficult 
to  understand  why  these  cells  cannot  also  take  up  toxin  from  the 
surrounding  lymph. 

In  short,  that  tetanus  toxin  travels  in  the  fibrillar  substance  of 
a  nerve  structure  without  being  in  any  demonstrable  manner 
bound  by  this  substance,  and  that  it  is  readily  delivered  to  another 
element  of  these  same  structures  (ganglion  cell  body)  to  form  a 
firm  chemical  union,  rather  than  that  it  travels  in  those  paths 
natural  and  adapted  for  the  passage  to  the  cells  of  all  substances 
in  a  fluid  state — namely,  in  the  lymph  channels — from  a  purely  theo- 
retical stand-point  does  not  appear  to  be  sound  doctrine.  On  the 
contrary,  it  is  much  easier  to  explain  not  only  the  natural  manner 
of  distribution  of  fluids  to  the  tissues  of  the  body,  but  also  the  facts 
in  regard  to  the  distribution  of  tetanus  toxin  to  the  central  nervous 
system  by  supposing  that  this  takes  place  by  means  of  the  lymph. 

Apart  from  such  theoretical  considerations,  one  of  the  main 
arguments  for  toxin  conduction  by  the  axis-cylinders — namely,  the 
delay  or  complete  failure  in  toxin  absorption  after  cutting  the 
nerves — may  as  reasonably  serve  to  support  the  conduction-by- 
lymph  theory  when  attention  is  directed  to  the  fact  that,  after 
cutting  the  nerves,  the  myelin  sheaths  of  the  peripheral  fibers 
undergo  degeneration  and  their  disintegration  products  can  be 
demonstrated  histologically  as  more  or  less  completely  blocking 
the  lymph  channels.  If  it  is  true,  as  Gumprecht  also  asserted, 
that  toxin  absorption  takes  place  through  the  lymph  channels, 
then  any  paralysis  of  an  extremity  must  diminish  the  rate  of  toxin 
absorption  because  of  the  failure  of  muscular  acti\ity.  Also  the 
longer  the  time  which  elapses  after  cutting  the  nerves,  so  much 
more  complete  will  be  the  stoppage  of  the  lymph  channels  until  any 
further  absoprtion  becomes  impossible.  To  the  importance  of  these 
factors,  Aschoff  (through  Rosenbach)  has  already  called  attention 
in  connection  with  the  absorption  of  adrenalin. 

Permin  removed  the  perineurium  from  a  sciatic  nerve  and  found 
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that,  after  injection  into  its  peripheral  portion,  toxin  affected  the 
body  fully  as  rapidly  as  in  a  normal  control  animal.  But  in  con- 
cluding from  this  experiment  that  the  toxin  must  travel  in  the 
nerve  substance  itself  and  not  in  the  lymph  passages  he  overlooked 
the  fact  that  countless  other  lymph  channels,  aside  from  those  in 
the  perineurium,  course  freely  in  the  nerve  trunks  themselves. 

Further  evidence,  however,  remains  to  be  explained.  ^Nleyer 
and  Ransom,  whose  really  brilliant  work  on  experimental  tetanus 
has  done  so  much  to  clear  up  many  mooted  points  in  our  knowl- 
edge of  this  disease,  and  who  have  been  very  active  supporters  of 
the  "axis-cylinder  conduction  theory,"  carried  out  the  following 
experiment:  A  rabbit  was  treated  with  tetanus  toxin  and  highly 
immunized  until  a  test  of  its  blood  showed  that  1  c.c.  held  one- 
tenth  antitoxin  unit  of  4,000,000  -^NIs.*  A  large  dose  of  tetanus 
toxin  (5000  +Ms.)  was  injected  subcutaneously  without  effect. 
Then  in  the  left  sciatic  nerve  a  very  small  second  dose  of  toxin 
(200  +Ms.)  was  injected  and  the  animal  on  the  following  day 
showed  severe  tetanic  spasms,  particularly  in  the  muscles  of  the 
left  leg.  A  test  of  the  blood  removed  at  this  time  showed  the 
antitoxin  content  unchanged.  Tests  of  the  cerebrospinal  fluid 
and  of  the  nerve  lymph  also  showed  the  presence  of  antitoxin 
but  "much  less  than  the  blood."  Permin,  who  repeated  and 
confirmed  these  results,  also  proved  that  a  similar  reaction  can 
be  obtained  in  an  even  simpler  manner  by  injecting  the  antitoxin 
into  the  blood  stream  of  a  rabbit  or  dog  and  shortly  after  by  an 
injection  of  toxin  into  the  muscles  of  the  hindleg,  whereby  a  local 
tetanus  ensues  which  is  confined  to  the  muscles  of  the  inoculated 
leg.  In  my  experiments  on  rats  and  guinea-pigs  with  the  pro- 
phylactic application  of  antitoxin  I  have  encountered  the  same 
phenomenon,  namely,  after  the  injection  of  concentrated  toxin 
into  the  muscles  of  a  passively  immunized  animal,  local  tetanus 
of  the  muscles  of  the  injected  leg  would  appear.  Often  this  stiff- 
ness also  affected  the  back  muscles  of  the  corresponding  hind- 
quarter,  but,  unless  the  dose  of  toxin  was  overwhelmingly  large, 
this  condition  did  not  spread  any  further  and  did  not  endanger  the 
life  of  the  animal. 

The  possibility,  then,  must  be  admitted  that  tetanus  toxin  may 
travel  along  a  nerve  trunk  to  the  spinal  cord  in  the  body  of  an 
actively  or  passively  highly  immunized  animal,  from  which  fact 
]\Ieyer  and  Ransom  concluded  that  the  toxin  in  its  passage  along 
the  nerves  is  not  conducted  in  the  lymph  but,  as  quoted  above, 

*  The  antitetanus  serum  unit,  established  by  Behring  and  used  to  measure  the 
potency  of  German  serums,  represents  that  amount  which  will  protect  one  gram 
of  mouse  weight  against  40,000,000  lethal  doses  of  toxin.  A  unit  lethal  dose  of  toxin 
for  1  gram  of  mouse  weight  is  denoted  by  the  sign  +Ms.  The  designation  —Ms. 
refers  to  the  amount  of  serum  necessar>'  to  save  1  gram  of  mouse  weight  from  the 
fatal  effect  of  a  unit  lethal  dose  of  toxin  (1  +Ms.).  Hence  1  A.E.  (antitoxin  einheiten) 
or  unit  represents  40,000,000  —Ms. 
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"Das  Gift  muss  also  im  Fibrillenplasma  stroemen."  Permin  from 
the  same  fact  drew  a  similar  conclusion,  namely,  that  the  experi- 
ment demonstrates  that  the  nerve  substance  itself,  must  be  regarded 
as  the  conducting  medium.  This  conclusion  does  not  seem  to  be 
fully  justified,  and  I  believe  that  the  facts  can  be  better  explained 
by  the  "lymph  channel  theory."  Following  injections  of  toxin, 
tetanic  symptoms  are  produced  simply  because  the  tetanus  toxin 
is  concentrated  enough  to  more  than  neutralize  the  antitoxin  present 
and  thereby  can  pass  through  the  lymph  channels  to  varying 
distances  up  the  spinal  cord  before  it  is  rendered  harmless  by  the 
circulating  antitoxin  or  is  fixed  by  the  nervous  tissue. 

^Vhen  ]\Ieyer  and  Ransom  and  also  Sawamura  injected  tetanus 
antitoxin  into  a  nerve  trunk  they  found  that  this  particular  nerve 
and  its  corresponding  nerve  segment  were  fully  protected  from  the 
action  of  the  following  injection  of  tetanus  toxia,  no  matter  whether 
this  toxin  was  injected  directly  into  the  same  nerve  or  into  some 
neutral  area.  In  other  words,  they  provided  antitoxin  in  sufficient 
local  concentration  to  neutralize  an  equally  or  less  locally  concen- 
trated toxin. 

Ransom  has  shown  that  in  whatever  manner  either  tetanus 
toxin  or  antitoxin  may  be  injected  into  the  body,  they  both  shortly 
appear  in  the  blood  stream  and  thence  in  the  lymph.  The  anti- 
toxin apparently  remains  in  the  blood  and  the  lymph  until  its  final 
disappearance  from  the  body,  while  the  toxin  is  largely  taken  up 
by  the  nerves,  conveyed  to  the  cord  and  brain,  and  there  fixed  in  the 
protoplasni  of  the  ganglion  cells.  How'ever,  it  seems  well  established 
that  the  lymph  channels  of  the  body,  apart  from  the  site  of  injec- 
tion, never  contain  antitoxin  in  very  concentrated  amounts  and 
this  appears  to  be  equally  true  of  the  lymph  spaces  of  the  central 
nervous  system.  Indeed,  ]Meyer  and  Ransom  assert  that  anti- 
toxin does  not  enter  the  central  nervous  system  by  way  of  the 
blood  and  lymph  streams,  an  opinion  which  perhaps  expresses 
too  strongly  the  paucity  of  concentrated  antitoxin  in  that  part  of  the 
body  for  later  in  the  same  paper  (p.  413),  in  discussing  the  researches 
of  Roux  and  Borrel,  who  were  able  to  produce  tetanus  in  highly 
passively  and  also  actively  immunized  dogs  by  injections  of  toxin 
into  the  cerebral  substance,  ]Meyer  and  Ransom  suggested  that 
"the  toxin  concentrated  at  the  site  of  injection  could  not  be  at 
once  neutralized  by  the  antitoxin  which  was  certainly  present  in 
the  centres  although  in  low  concentration,  and  consequently, 
enough  time  elapsed  in  which  to  poison  the  nerve  cells  before 
sufficient  additional  antitoxin-laden  blood  appeared;  we  have  to 
deal,  then,  with  a  regional  dift'erence  of  concentration."  This 
condition  of  afi'airs  also  maintains  when  concentrated  toxin  is 
injected  in  or  near  a  nerve  trunk,  and  the  facts  brought  forth  in 
this  connection  cannot  serve  as  arguments  in  favor  of  the  conduc- 
tion of  tetanus  toxin  along  the  axis-cylinders. 
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On  the  contrary,  the  evidence  so  far  presented  by  the  numerous 
workers  is  distinctly  in  favor  of  the  theory  which  designates  the 
lymph  channels  as  the  natural  medium  of  exchange  for  fluids 
Ijetween  the  different  portions  of  the  body,  including  the  central 
nervous  system. 

The  chief  supporters  of  this  latter  view  have  been  Gumprecht 
and  Stintzing,  the  last  named  having  reported  the  presence  of 
tatanus  toxin  in  the  cerebrospinal  fluid  of  two  human  cases  of 
tetanus.  This  finding  has  not  been  sufficiently  confirmed  either 
in  cases  in  men^  or  by  animal  experimentation  (Ransom).  I  have 
tested  on  white  mice  the  cerebrospinal  fluid  from  two  severe  fatal 
cases  of  tetanus  and  was  unable  to  prove  the  presence  of  tetanus 
toxin.  Gumprecht's  conclusions,  on  the  other  hand,  were  based 
on  purely  experimental  grounds.  He  injected  tetanus  toxin  into 
the  subdural  space  of  the  lumbar  cord  and  found  that  tetanus 
appeared  first  in  that  extremity  corresponding  to  the  side  on 
which  the  injection  was  made.  He  called  attention  to  the  injection 
experiments  of  Key  and  Retzius,  who,  by  means  of  Berlin  blue 
and  gelatin  (Richardson's  blue),  found  that  not  only  are  the  per- 
ipheral nerves  and  spinal  cord  full  of  intercommunicating  Ijinph 
channels,  so  rich  that  even  each  individual  fiber  is  surrounded, 
but  also  that  everywhere  along  the  cord  are  free  communications 
with  the  subarachnoidal  lymph  spaces,  which  spaces  in  turn  freely 
open  into  the  lymph  channels  of  the  perineurium.  Therefore 
Gumprecht  stated  that  "  after  injection  into  the  hindleg  the  toxin 
readily  ascends  in  the  numerous  lymph  spaces  of  the  nerves  and 
on  reaching  the  spinal  cord  is  diffused  )K)th  up  and  down  (in  the 
cord)." 

I  have  repeatetl  in  part  Key  and  Retizius's  injection  experiments, 
and  have  found  that  by  injecting  the  sciatic  nerve  a  short  distance 
below  the  spinal  ganglion  Avith  Richardson's  blue  the  fluid  passes 
freely  through  the  ganglion  toward  the  cord  along  the  motor  roots. 
The  lymph  channels  of  the  sensory  roots  are  either  not  injected 
at  all  or  injected  with  diflSculty  by  this  means.  .  Neither  does  there 
appear  to  be  such  free  communication  between  the  endoneural 
spaces  and  the  subarachnoid  spaces  as  Key  and  Retizius  indicated, 
for  when  the  injecting  needle  is  kept  in  the  central  portions  of  the 
nerves  the  fluid  mass  remains  within  the  nerve  sheaths  and  does 
not  invade  the  arachnoid  unless  rupture  from  undue  force  occurs. 
The  point  is  of  some  importance,  as  it  not  only  explains  why  teta- 
nus toxin  under  ordinary  circumstances  does  not  pass  into  the 
cerebrospinal  fluid,  and  thus  why  Stintzing's  observations  have  not 
been  fully  confirmed,  but  also  it  perhaps  gives  a  hint  as  to  why 
the  usual  type  of  tetanus  is  a  motor  tetanus  and  not  "tetanus 
dolorosus,"  as  obtained  by  ]Meyer  and  Ransom  when  they  injected 

5  While  most  workers  report  uniformly  negative  results  it  should  be  noted  that 
Permin  claims  to  have  demonstrated  tetanus  toxin  in  the  cerebrospinal  fluid  of  five 
human  cases. 
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toxin  into  the  posterior  roots.     In  other  words,  the  toxin  by  follow- 
ing? the  lymph  chainiels  passes  first  to  the  motor  side  of  the  eord. 

Meyer  and  Ransom  repeated  Gumprecht's  experiment  of  inject- 
ing tetanus  toxin  into  the  subdural  spaces  and  confirmed  his  results. 
However,  while  Gumprecht  believed  that  the  toxin  passed  directly 
by  means  of  the  perivascular  spaces  to  that  portion  of  the  spinal 
cord  with  which  it  first  came  into  contact,  on  the  other  hand, 
Meyer  and  Ransom  concluded  that  it  was  first  absorbed  into  the 
blood  stream,  taken  up  by  the  peripheral  nerves,  and  thus  con- 
veyed in  the  usual  manner  to  the  spinal  cord,  where  that  part 
which  had  been  injured  by  the  injection,  a  locus  minoris  resistentiae, 
would  be  the  first  affected.  This  hypothetic  injury,  they  believed, 
was  impossible  to  avoid. 

It  is  necessary  to  note  here  an  experiment  of  Permin,  whose 
views,  as  stated,  are  in  full  accord  with  those  of  Meyer  and  Ransom. 
After  injecting  tetanus  toxin  into  the  muscles  of  the  hindlegs  of 
rabbits,  and  at  the  same  time  antitoxin  into  the  blood  stream  (to 
prevent  general  tetanus),  he  injected  antitoxin  intraspinally  at 
varying  intervals  of  time.  Such  injections  had  to  be  made  within 
at  least  four  hours  after  the  injection  of  the  toxin  in  order  to  ])re- 
vent  the  outbreak  of  a  local  tetanus.  Permin  does  not  explain 
how  this  result  was  accomplished,  but  it  is  reasonable  to  suppose 
that  the  antitoxin  passes  into  the  lymph  channels  of  the  nerve 
roots  and  there  neutralizes  the  ascending  toxin  which  must  also 
be  in  the  nerve  lymph.  From  this  experiment  he  rightly  concludes 
that  the  conduction  of  toxin  in  the  nerves  must  proceed  with 
extraordinary  rapidity  (p.  24),  a  fact  which  is  well  explained  by 
the  rapid  movement  of  lymph  in  the  nerve  sheaths.  Pochhttmmer, 
in  support  of  his  theory  after  injecting  tetanus  toxin  into  the 
leg  muscles  of  ra})bits,  killed  the  animals,  cut  out  the  corresponding 
sciatic  nerves,  and,  dividing  them  into  three  parts,  placed  each 
piece  under  the  skin  of  mice.  He  found  that  the  peripheral  por- 
tions of  these  nerves  always  held  more  toxin  than  the  central  por- 
tions. Sawamura  fully  confirmed  these  observations,  which  also 
agree  with  Meyer  and  Ransom's  experiment,  in  which  they  found 
that  after  cutting  a  nerve  holding  toxin  this  toxin  rapidly  dis- 
appeared from  the  central  or  proximal  end.  While  the  conclusions 
derived  from  these  various  experiments  were  different  and  even 
contradictory,  the  results  seem  to  be  in  full  accord  with  the  theory 
of  tetanus  toxin  conduction  by  nerve  lymph  channels.  This  con- 
duction naturally  is  slower  in  the  finely  divided  distal  nerve 
branches,  but  as  the  larger  nerve  trunks  are  reached  and  the  lymph 
finds  wider  spaces  through  which  to  travel,  the  speed  is  accelerated 
and  not  only  does  the  toxin  spread  faster  but  it  is  more  diluted  by 
the  inflowing  lymph  currents  and  can  thus  more  rearlily  be  neutral- 
ized by  the  less  concentrated  antitoxin.  It  is  not  possible  to 
explain  all  these  facts  by  the  axis-cylinder  conduction  theory. 

One  further  exj)riement  was  suggested  by  Professor  Ascholf  which 
might  throw  more  light  on  the  sul)ject.    This  experiment  is  based 
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upon  the  theory  that  if  tetanus  toxin  is  conveyed  by  the  axis-cylin- 
ders of  the  peripheral  nerves  to  the  spinal  cord,  it  must  also  pass 
up  the  cord  by  the  same  means,  while  if  conveyed  to  the  cord  by 
the  lymph  channels  it  must  likewise  spread  by  means  of  the  lymph 
channels.  But  the  spreading  of  toxin  by  means  of  the  l\iu])h 
channels  can  be  prevented  by  a  previous  administration  of  anti- 
toxin, which  same,  on  the  other  hand,  should  not  prevent  the  pas- 
sage of  toxin  along  the  axis-cylinders.  Hence,  if  toxin  be  injected 
into  the  lower  end  of  the  spinal-cord  substance  of  a  passively 
immunized  animal,  the  manner  in  which  the  animal  reacts  should 
furnish  decisive  evidence  in  favor  of  one  or  the  other  contention. 
The  protocols  of  these  experiments  are  as  follows: 
Guinea-pig  Xo.  38.    Weight,  850  gms. 

April  20,  1915.  1  c.c.  tetanus  antitoxin,  subcutaneous.  Twenty- 
four  hours  later,  under  ether  anesthesia,  the 
lower  portion  of  the  back  was  prepared  for  a 
surgical  operation.  Through  a  5  cm.  longi- 
tudinal skin  incision  the  fascia  and  muscles 
were  cut  away  and  by  sharp-pointed  scissors 
the  spinous  processes  and  posterior  portions 
of  the  lowest  lumbar  and  upper  sacral  verte- 
brae removed,  thus  exposing  the  terminal 
portion  of  the  sacral  and  lower  lumbar  cord. 
Into  this  exposed  cord  by  means  of  a  fine 
needle,  inserted  as  far  up  as  possible,  0.1  c.c. 
of  tetanus  toxin  slowly  injected.^  The  needle 
left  in  place  a  few  minutes  and  then  slowly 
removed.  ^Muscles  and  fascia  then  carefully 
brought  together  by  sutures,  the  skin  sev.-ed 
and  the  wound  covered  with  an  iodoform- 
collodion  dressing.  One-half  hour  later  the 
guinea-pig  runs  about  and  is  apparently 
normal  in  all  its  movements.  On  following 
day  there  was  some  distention  of  bladder  by 
retained  urine,  which  is  relieved  by  gentle 
pressure  on  lower  abdomen.  Xo  tetanic 
symptoms.  Animal  eats  and  runs  about  in 
normal  manner.  Forty-eight  hours  later  the 
condition  was  the  same.  Bladder  paralysis  has 
disappeared,  Xlnety-six  hours  later  there  were 
no  symptoms  of  tetanus  or  infection  of  wound. 
Control.  Rat  Xo.  59.  Weight,  about  150  gms.  Tetanus  toxin, 
0.00.3  c.c.  in  left  hindleg.  Forty-eight  hours  later  there  was  marked 
local  tetanus  in  the  left  hindleg. 

'  As  can  be  seen  by  the  control  experiment  this  dose  was  about  fourteen  times 
that  which  would  produce  tetanus  sj'mptoms  in  the  same  weight  of  rat  body. 
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Guinea-pig  No.  25. 

Mar.  20,  1915.     Antitoxin,  0.4  in  left  hindleg.     Five  hours  later, 

antitoxin,  0.1  c.c.  again  in  left  hindleg. 
Mar.  27,  1915.     Spinal  column  and  outer  end  of  spinal  canal 
exposed   through    opening    in   dura.      Toxin, 
0.02  c.c.  injected  into  canal. 
Mar.  28,  1915.     General  condition  good.    Runs  about  and  eats. 

Bladder  and  rectum  paralyzed. 
Mar.  29,  1915.     Condition  the  same.    No  signs  of  tetanus. 
Mar.  31,  1915.     Weaker.    iVnimal  killed  by  ether.    No  evidence 
of  tetanus.    Autopsy:    bladder  markedly  dis- 
tended. Kidneys  show  hydronephrosis.  Wound 
clean. 
Guinea-pig  No.  39.    Weight,  500  gms;   pregnant. 
April  20,  1915.     Tetanus  antitoxin,  1  c.c,  subcutaneous. 
April  27,  1915.     Injection  repeated. 

April  28,  1915.  The  same  operation  as  in  No.  38  only  slightly 
higher  up  and  0.15  c.c.  toxin  injected  into 
the  spinal  cord.  Animal  recovered  from  opera- 
tion. Bladder  paralyzed.  (Control  rat  died 
at  end  of  five  days).  Animal  became  weaker 
and  without  showing  the  slightest  symptom 
of  tetanus  was  killed  after  six  days.  Autopsy 
showed  dead  foeti.  Wound  clean. 
Guinea-pig  No.  41. 

May    6,  1915,    8.00  a.m.    Tetanus  antitoxin,  1  c.c.  in  left  hind- 
leg. 
10.30  A.M.     Same  operation  on  spinal  column  as 
described  above  and  0.2  c.c.  tetanus 
toxin  injected  into  the  spinal  cord. 
11.00  A.M.     Animal    recovered    from    operation. 
Eats  and  runs  about. 
(i.OO  P.M.     Slight  stiffness  in  hindleg. 
May    7,  1915,  10.00  a.m.     No    further    evidences    of    tetanus. 

Twenty-six   hours   after  operation 
animal  died  suddenly. 
12.50  P.M.     Autopsy:     hemorrhages    and    pneu- 
monia in  both  lungs.     Spinal  cord 
swollen  and  moist. 
Guinea-pig  No.  42. 

May  10,  1915.  1  c.c.  tetanus  antitoxin,  subcutaneous.  After 
twenty-four  hours,  operation  as  described 
above  and  injection  of  0.2  c.c.  tetanus  toxin. 
No  trace  of  paralysis  or  tetanus  at  any  time. 
Control  rat  dead  from  typical  tetanus  after 
two  and  one-half  days. 
These  experiments  demonstrate  that  by  the  injection  of  tetanus 
toxin  into  tlie  lower  end  of  the  spinal  cord  of  a  passively  immunized 
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animal,  this  toxin,  even  in  doses  which  were  sufficient  to  provoke 
symptoms  in  control  animals,  neither  produced  any  marked  local 
effect  nor  advanced  in  the  spinal  cord  toward  the  more  sensitive 
centres  of  the  medulla,  in  short,  that  it  was  not  taken  up  by  the  axis- 
cylinders  but  was  prevented  by  antitoxin  from  spreading  along  its 
natural  and  customary  route,  namely,  the  lymph  channels.  The 
experiment  moreover  confirms  in  another  manner  the  observation 
already  noted  on  the  occurrence  of  local  tetanus  when  toxin  is 
injected  into  the  sciatic  nerve  or  into  the  muscles  of  an  animal's 
hindleg.  In  the  presence  of  antitoxin  in  the  system,  tetanus  toxin, 
whether  injected  into  the  hindleg  or  into  the  lower  end  of  the 
cord  does  not  travel  far  in  the  cord,  because  manifestly  as  it  become 
more  diluted,  the  antitoxin  which  is  present  in  the  lymph  spaces 
of  the  spinal  cord  as  well  as  in  the  lymph  channels  of  the  nerves 
has  an  opportunity  to  neutralize  fully  the  less  concentrated  toxin 
and  thus  protect  the  portion  of  the  nervous  system  lying  above. 
The  efficiency  of  this  protection  is  exactly  in  proportion  to  the 
concentration  of  the  antitoxin  as  compared  with  that  of  the 
toxin. 

The  objection  raised  by  Permin  that  if  toxin  is  transported  in 
the  lymph  spaces  of  the  spinal  cord  it  would  be  difficult  to  explain 
the  marked  local  tetanus  which  occurs  when  the  leg  of  an  immun- 
ized animal  has  been  injected  wdth  toxin,  does  not  assume  so  much 
weight  when  we  take  into  consideration  the  fact  that  the  concen- 
trated toxin  passes  to  the  cord  by  definite  lymph  channels  which  are 
more  or  less  closed  until  they  reach  the  widely  spreading  spaces  of 
the  cord  itself. 

I  have  developed  this  theme  at  some  length,  believing  it  to  be 
not  only  of  theoretical  but  also  of  more  than  ordinary  practical 
importance.  Prophylactic  or  therapeutic  methods  in  the  rational 
treatment  of  any  disease  must  be  based,  as  far  as  possible,  upon 
our  knowledge  of  the  causes  of  this  disease  and  the  manner  of 
operation  of  these  causes  in  the  body.  Hence  in  tetanus:  if  we 
assume  that  the  path  of  attack  of  the  toxin  in  the  central  nervous 
system  is  the  axis-cylinders  of  the  cerebrospinal  nerves,  then  our 
plans  for  both  prevention  and  treatment  should  be  considerably 
different  from  those  which  should  be  adopted,  if  we  believed  the 
toxin  to  be  distributed  to  the  ganglion  cells  by  the  lymph  stream. 
Terminal  nerve  fibrils  are  abundant  over  especially  the  entire 
tegumentary  and  muscular  portions  of  the  body.  If  they  possess 
for  tetanus  toxin  a  "conductive  affinity,"  then,  in  spite  of  all  we 
may  hope  to  accomplish  even  by  prophylaxis,  without  complete 
enervation  of  the  local  area  where  the  toxin  is  elaborated,  the 
absorption  by  these  fibrils  of  toxin  before  it  can  possibly  be  neutral- 
ized and  the  subsequent  intoxication  of  corresponding  nerve 
centres  cannot  be  prevented  by  any  means  which,  at  present,  is  at 
our   command.     Antitoxin,    admittedlv,   does   not   travel   in   the 
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nerve  fibrils  but  in  the  lymph  channels,  and  hence  the  passage  of 
toxin,  on  the  basis  of  the  above  theory,  cannot  be  interrupted. 

However,  it  would  appear  more  reasonable  to  assume  that  tetanus 
toxins,  just  as  other  poisons,  pass  throughout  the  body  exclusively 
by  the  blood  and  lymph  streams  and,  theoretically,  may  be  neutral- 
ized by  antitoxin  and  at  any  stage  in  this  passage  before  the  final 
and  comparatively  indissolul)le  union  with  the  ganglion  cells  occurs. 
The  practical  difficulties  associated  with  neutralizing,  by  injections 
of  antitetanus  serum,  the  toxin  already  in  the  nerve  trunks,  in 
cases  of  outbroken  tetanus,  have  been  discussed  in  a  previous  pajjer.^ 
But  assuming  the  lymph-conduction  theory  to  be  true,  these 
problems,  however  practically  insurmountable  they  may  be  at  the 
present  time,  are  still  capable  theoretically  of  solution,  and  no  doubt 
in  the  future  some  method  may  be  found  for  the  immediate  pro- 
tection of  threatened  nerve  cells  and  perhaps  even  the  sa^■ing  of 
those  already  attacked.  At  least  the  situation  is  by  no  means 
hopeless. 

In  this  connection  may  be  seen  the  rationality  of  Behring's  early 
endeavors  to  obtain  a  highly  potent  antitetanus  serum,  a  serum  so 
concentrated  that,  diluted  as  it  must  be  by  all  the  tissue  fluids  of 
the  body,  when  it  comes  into  contact  with  toxin  it  shall  possess 
enough  "neutralizing  mass"  to  meet  and  overcomes  this  toxin, 
before  the  vital  centres  can  be  aft'ected. 
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STUDIES    ON    A    CASE    OF   IDIOPATHIC   PURPURA 
HEMORRHAGICA. 

By  George  R.  Mixot,  M.D., 

ASSISTANT     IN     MEDICINE,     HARVARD     MEDICAL     SCHOOL;      ASSISTANT     IN     THE 
MASSACHUSETTS    GENERAL    HOSPITAL,    BOSTON. 

(From  the  Medical  Service  of  the  Massachusetts  General  Hospital.) 

Purpura  hemorrhagica  is  a  condition  that  is  characterized  in 
its  severer  forms  by  hemorrhage  from  the  mucous  membranes, 
petechise  or  ecchymoses  of  the  skin,  a  markedly  reduced  phitelet 
count,  a  much  prolonged  bleeding  time  and  non-retractile  blood 
clot.    A  normal  or  somewhat  delayed  coagulation  time  occurs. 

In  its  milder  form  there  may  be  but  ecchymoses  following  injury 
or  excessive  bleeding  from  some  local  cause;  the  other  characteris- 
tics mentioned  above,  though  present,  are  not  so  extreme.  In  this 
country,  Duke^  ^  especially  has  studied  this  condition. 

This  form  of  purpura,  though  often  not  clearly  differentiated  in 
the  literature  from  other  types  of  purpura  and  hemorrhagic  disease, 
can  be  easily  distinguished  from  them,  because  in  these  conditions 
there  is  no  reduction  of  the  platelet  count. 

Purpura  hemorrhagica  may  occur  as  an  idiopathic  disease,  though 
more  frequently  perhaps  as  a  symptom  complicating  various  dis- 
eases, especially  aplastic  anemia.  Leukemia,  tuberculosis,  nephritis, 
etc.     A  congenital  idiopathic  type  exi.sts. 

Case  Report.  Various  studies  on  a  case  of  the  idiopathic  type 
which  died  in  spite  of  eleven  transfusions  of  blood  are  presented 

'Arch.  Int.  Med.,  1912,  x,  445.         ^  Jour.  Am.  Med.  Assn.,  1910,  Iv,  1185. 
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below.  A  summary  of  the  case  which  entered  the  hospital  February 
16,  1915,  is  as  follows: 

Number  200344.  Russian  Jewess;  unmarried;  aged  eighteen 
years.  Lived  in  ^Massachusetts  twelve  years.  Her  only  work  has 
been  studying  at  school.  Her  home  in  Salem  is  clean,  well  ven- 
tilated, and  in  a  good  locality. 

Family  History.  Entirely  negative.  Xo  known  exposure  to 
tuberculosis. 

Past  History.  She  has  always  been  strong  and  well  except  for 
mumps,  measles,  and  diphtheria,  which  diseases  she  had  as  a  small 
child.  Her  habits  and  bodily  functions  have  been  normal.  Three 
weeks  before  her  illness  began  she  moved  to  a  new  house,  owing 
to  the  Salem  fire.  This  caused  no  undue  excitement.  Except  for 
this,  nothing  unusual  has  happened  to  her  in  the  past  two  years. 

Present  Hhiess.  In  July,  1914,  she  first  noticed  a  few  small,  pea- 
sized,  w^ell-defined  red  spots  on  her  feet  and  ankles  which  turned 
darker  in  color.  Later  the  spots  sometimes  appeared  as  larger  red 
areas  or  areas  of  bruised  flesh.  Since  July  she  has  never  been  free 
of  such  spots  on  her  body,  some  disappearing  as  others  reappeared, 
being  more  evident  some  weeks  than  others. 

By  degrees  the  spots  appeared  higher  and  higher  on  her  body, 
reaching  her  face  about  a  month  before  entrance,  never,  however, 
being  marked  on  the  abdomen.  No  bleeding  occurred  from  the 
mucous  membranes  until  about  a  week  before  entrance,  but  in  the 
past  week  blood  has  been  more  or  less  continually  oozing  from  the 
gums.  During  the  past  three  days  there  has  been  a  dull  pain  in  the 
left  hip,  and  today  in  the  right  jaw.  She  considers  her  general 
health  good.  There  have  been  no  systemic  symptoms  except  that 
her  menstrual  periods  have  become  more  painful  with  an  excessive 
amount  of  flow.    A  period  is  now  present. 

Physical  Examination.  A  well-developed  and  nourished  girl 
appearing  distinctly  pale.  Scattered  all  over  the  body,  but  least 
on  the  trunk  are  very  many  discrete,  rarely  confluent  hemorrhagic 
macular  areas  1  to  5  mm.  in  diameter,  especially  prominent  over 
the  tibiae,  which  are  somewhat  tender  to  pressure.  The  sclerse  of 
both  eyes  show  several  pin-point  hemorrhagic  spots.  The  mucous 
membranes  of  the  mouth  and  tongue  show  numerous  discrete 
hemorrhagic  areas.  There  is  a  large  hematoma  in  the  soft  palate. 
A  few  bleeding-points  occur  in  the  gums  about  the  teeth.  Excessive 
menstrual  flow\ 

Roentgenological  Examination  (Dr.  Holmes).  Teeth  and  sinuses: 
"Question  of  pus  about  right  lateral  incisor.  Small  right  frontal 
sinus.  No  pus."  Tibise:  "Slight  cortical  thickening,  otherwise 
negative." 

Except  for  the  above  the  physical  examination  was  entirely 
negative.  The  abnormal  laboratory  findings  will  be  discussed 
below. 
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Summary  of  Clinical  Notes.  February  23.  The  purpuric  spots 
have  nearly  all  gone.  Bleeding  from  vagina  and  gums  stopped 
three  days  ago. 

February  28.  A  fresh  crop  of  spots  have  appeared  over  skin  and 
mucosa  of  mouth.    Bleeding  recurs  from  gums  and  vagina. 

]\Iarch  5.  Spots  have  been  increasing  over  arms  and  legs, 
increased  profuse  bleeding  from  gums,  slight  increase  from  vagina. 
Positive  guaiac  test  on  stool. 

]\larch  8.  First  transfusion,  300  c.c.  of  blood.  Bleeding  not 
checked. 

March  10.  Guaiac  test  on  stool  negative.  Spots  on  skin  fading. 
Less  bleeding  from  gums  and  vagina. 

]\Iarch  11.     Second  transfusion,  900  c.c.  of  blood. 

]\Iarch  12.  Xo  new  skin  lesions.  Distinctly  less  bleeding.  Pelvis 
full  of  clots.     Temperature  rising. 

March  19.  There  has  been  no  further  bleeding  from  gums  and 
no  new  skin  lesions;  bleeding  from  vagina,  however,  has  been 
persistent,  though  not  severe. 

]\Iarch  23.  General  abdominal  pain;  no  spasm.  Vomiting  two 
to  three  times  a  day  in  past  two  days.  Small  amounts  of  blood  in 
vomitus.  In  past  four  days  increasing  bleeding  from  gums  and 
vagina. 

]\Iarch  24.  Third  transfusion,  900  c.c.  of  blood.  Less  bleeding 
tonight. 

]March  26.  Slight  bleeding  from  gums.  Less  from  vagina  since 
transfusion. 

April  2.  Licreased  vaginal  bleeding,  daily.  Severe  bleeding 
from  gums  recurs  today,  there  having  been  none  for  four  days. 
Small  amount  of  blood  in  catheter  specimen  of  urine.  Very  rare 
minute  punctate  hemorrhages  in  skin  of  arms  and  legs.  Patient 
appears  much  sicker.    Fourth  transfusion,  1000  c.c.  of  blood. 

April  6.  The  only  bleeding  since  the  last  transfusion  has  been 
a  slight  amount  from  the  vagina.  Tonight,  however,  the  gums 
began  to  bleed  again.    The  vaginal  bleeding  doubled  in  amount. 

April  12.  Continued  increasing  bleeding  from  gums,  with  pete- 
chiffi  on  lips.  Vaginal  bleeding  profuse.  Xo  skin  lesions.  Fifth 
transfusion,  900  c.c.  of  blood. 

April  20.    A'aginal  examination  negative  except  for  clots  in  vagina. 

April  29.  Since  the  last  transfusion  she  has  felt  better  and  there 
had  been  no  bleeding  of  any  sort  except  for  very  slight  bleeding  of 
gums  on  April  21,  a  very  few  small  purpuric  spots  on  April  24,  and 
upon  sitting  up  in  a  chair  on  April  27,  numerous  small  petechise 
appeared  on  the  lower  legs. 

May  3.  In  past  three  days  slight  bleeding  from  gums.  Few 
small  purpuric  spots  appear  on  back  of  neck  and  legs  today.  \a.g- 
inal  bleeding  commences  again. 

]\Iay  IS.    There  has  been  continued  and  increasing  bleeding  from 
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gums  and  vagina.  Blood  appears  in  urine.  Generalized  purpuric 
skin  lesions,  distinctly  fewer  and  smaller  than  on  entrance,  appeared 
May  11.  A  few  small  new  spots  have  appeared  each  day  since. 
Sixth  transfusion,  9(J0  c.c.  of  blood.    INIarked  bleeding  from  wound. 

May  23.  Daily  increasing  amount  of  bleeding  from  gums  and 
vagina  with  persistent  hematuria.  No  new  skin  lesions.  In  gen- 
eral, appears  sicker.  Seventh  transfusion,  900  c.c.  of  blood.  In 
the  evening  following  this  transfusion  the  bleeding  from  the  gums 
and  kidneys  stopped  but  persistent  vaginal  flow  continued. 

May  26.  Hemorrhage  into  right  retina.  Few  hemorrhagic  spots 
in  both  sclerse.  No  bleeding  from  gums.  Excessive  bleeding  from 
vagina.     A  little  bleeding  from  kidneys. 

May  27.     Eighth  transfusion,  about  700  c.c.  of  blood. 

May  29.  Very  little  bleeding  from  any  source.  Patient  trans- 
ferred to  surgical  service,  and  Dr.  Davis  did  a  hysterectomy  with 
double  salpingoophorectomy  followed  by  the  ninth  transfusion  of 
blood,  1100  c.c.  The  ovaries  were  cystic,  containing  hemorrhagic 
fluid.    Dr.  W.  F.  Whitney  reports  "hyperplastic  endometritis." 

June  1.  Since  operation,  though  gradually  diminishing,  there 
has  been  severe  oozing  from  both  abdominal  and  transfusion 
wounds,  though  dressings  reinforced,  they  are  repeatedly  and 
frequently  stained  through.  Very  little  bleeding  from  vagina. 
None  from  gums  and  no  skin  lesions. 

June  3.  Bleeding  from  gums  recurs.  Another  retinal  hemor- 
rhage. Few  petechia  about  lips.  Dysuria  with  large  amount  of 
blood  in  catheter  specimen  of  urine.  No  bleeding  from  operation 
wounds. 

June  11.  Continued  persistent  bleeding  daily  from  kidneys  and 
mucosa  of  mouth.  Slight  bleeding  from  vagina.  Tenth  transfusion, 
1000  c.c.  of  blood. 

June  15.  Since  last  transfusion  no  bleeding  from  vagina.  -  Though 
distinctly  less,  some  from  gums  and  kidneys.    No  skin  lesions. 

June  25.  Her  general  condition  is  better,  still  there  has  con- 
tinued daily  hematuria  which  though  perhaps  diminishing  is 
plentiful  today.     "Coagulen"  5  gm.  subpectorally. 

June  26.     No  hematuria. 

June  28.     Hematuria  reappears. 

June  30.     Five  grams  of  "coagulen"  subpectorally. 

July  3.  There  has  been  no  further  hematuria  or  bleeding. 
Eleventh  transfusion,  800  c.c.  of  blood. 

July  4.  In  the  past  two  weeks  there  has  been  a  distinct  improve- 
ment.    Patient  discharged  today. 

During  July  the  patient  was  not  seen,  but  stated  that  at  times, 
though  she  had  slight  bleeding  from  her  gmns,  had  seen  no  blood 
in  her  urine,  and  but  occasionally  a  small  purpuric  spot  on  her 
skin.  In  early  August  she  felt  weaker,  had  perhaps  some  blood 
in  her  urine,  and  had  bleeding  from  her  gums.     The  patient  was 
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last  seen  August  14,  when  she  had  numerous  purpuric  lesions 
scattered  over  her  arms  and  legs  and  mucosae,  with  bleeding  from 
her  gums  but  no  hematuria.  Death  occurred  about  August  29. 
There  was  no  autopsy.  From  the  histcjry  given  by  the  family  it 
seems  that  she  gradually  grew  weaker  without  any  extensive  bleed- 
ing, and  that  possibly  death  may  have  been  caused  by  a  cerebral 
hemorrhage. 

Temperature,  Pulse  and  Respiration.  During  the  patient's  stay 
in  the  hospital,  the  temperature  usually  fluctuated  daily  1  °  or  so. 

From  entrance,  February  16,  until  IMarch  1  the  temperature 
remained  between  99°  and  98°.  Between  March  1  and  March  10, 
between  99°  and  101°.  A  temperature  between  102°  and  104° 
occurred  during  the  next  week,  and  from  then  until  April  15  a  tem- 
perature of  between  101°  and  102°  and  99°  was  seen.  In  the  next 
two  and  a  half  weeks,  98°  to  99°  then  fluctuating  between  98° 
and  100.5°  until  June  5.  From  June  5  to  June  26  fluctuations  of 
often  2°  a  day  occurred  between  100°  and  103°.  From  then  until 
discharge,  July  4,  a  gradual  drop  to  98°  to  99°  occurred. 

The  pulse  followed  the  temperature,  being  80  to  90  in  the  first 
weeks  with  the  temperature  98°  to  99°,  but  tended,  as  the  disease 
progressed,  to  reach  a  higher  le\'el  of  about  105  with  the  same 
temperature.  With  the  temperature  99°  to  101°  the  pulse  was  100 
to  120,  often  rising  to  140  or  even  150  when  the  temperature  was 
above  101°. 

The  respirations  averaged  about  22,  reaching  26  to  30  with  the 
highest  temperature. 

Laboratory  Examixatioxs.  Urine:  The  urine  was  examined 
frequently  while  the  patient  was  in  the  hospital  and  was  negative 
except  for  the  findings  given  below.  There  was  nearly  always  a 
very  slight  trace  of  albumin,  with  larger  amounts  when  blood  was 
present.  Occasionally  there  was  a  granular  cast.  In  March  a  few 
red  cells  were  occasionally  found  in  catheter  specimens.  From 
May  17  to  June  26  red  cells  were  nearly  always  present,  often  in 
large  numbers.     Cultures  were  negative. 

Stool:  Examinations  in  ^larch,  April  and  May  were  negative 
except  for  a  slight  positive  guaiac  test  March  4  and  23. 

Blood  Cultures:  February  22,  March  20,  and  April  15  showed  no 
growth. 

AYassermann  reaction  on  blood,  negative. 

The  Blood:  (The  routine  red  and  white  counts  in  most  instances 
were  made  by  the  house  officers,  especially  Dr.  Colwell,  as  were 
also  the  smears,  which  were  examined  later  by  me.) 

Red  counts  were  made  about  every  four  days,  at  times  more 
often.  At  entrance  the  count  was  2,104,000  and  remained  at  about 
this  level  until  after  the  second  transfusion  on  March  11,  when 
it  rose  to  2,784,000,  falling  at  first  rapidly,  then  gradually  to 
920,000  on  March  24.     On  this  latter  date  after  the  third  trans- 
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fusion  the  count  rose  to  1,947,000,  only  to  fall  to  800,000  before 
the  fourth  transfusion  on  April  2,  after  which  it  rose  to  2,100,000. 
On  April  12  the  count  was  808,000  but  rose  on  this  day  after  the 
fifth  transfusion  to  2,320,000  and  to  3,020,000  on  April'  28,  falling 
to  2,440,000  INIay  17.  Small  rises  and  rapid  falls  followed  the 
transfusions  of  ^lay  18,  23,  and  27,  so  that  the  count  was  1,800,000 
after  the  eighth  transfusion  which  took  place  ]\Iay  27.  After  the 
ninth  transfusion.  May  29,  the  count  was  3,664,000.  A  fall  to 
1,096,000  occurred  by  June  11,  on  which  day  the  tenth  transfusion 
was  done  and  the  count  rose  to  2,664,000  falling  by  July  3  to 
1,424,000,  and  after  the  eleventh  transfusion  on  this  day  to 
3,184,000.    On  August  11  the  count  was  2,720,000. 

The  hemoglobin  varied  from  65  per  cent,  to  20  per  cent.,  fluc- 
tuating with  the  red  count  so  that  the  color  index  was  usually  below 
1,  though  sometimes  1.  After  transfusion  the  hemoglobin  rose 
relatively  more  than  the  red  count. 

]]'hite  counts  were  made  frequently.  On  February  17  the  white 
count  was  15, (500,  on  February  21,  7000  and  remained  at  about  this 
latter  figure  until  March  12  when  it  rose  to  11,000  and  to  16,200, 
March  16,  falling  to  10,000  on  March  20.  On  March  29  it  was 
22,000,  becoming  7000  April  2.  During  April  and  ]\Iay  it  was 
always  above  6000,  usually  about  9000  to  11,000.  June  16  and  30 
the  count  was  8000  and  16,000  respectively.     On  August  11,  6400. 

Study  of  Stained  Smears  and  Differential  Count.  Smears  stained 
by  Wright's  stain  were  studied  about  every  ten  days.  The  fresh 
l)lood  stained  with  brilliant  cresyl  blue  was  studied  when  the 
reticulated  cells  were  counted.     (See  below.) 

The  red  ceUs_  always  showed  considerable  achromia,  some  poikilo- 
eytosis  most  marked  when  the  red  count  was  lowest.  There  was 
a  tendency  to  diminution  in  size.  Polychromatophilic  cells  never 
appeared  in  large  numbers,  though  more  numerous  after  ^larch 
13.  Rarely  were  any  stippled  cells  found.  In  counting  100  white 
cells,  two  normoblasts  w^ere  found  April  12  and  August  11  and 
one  on  March  15.  Very  rarely  was  a  normoblast  seen  at  other 
times,  never  megaloblasts. 

Platelets  were  absent  in  the  smears  or  exceedingly  rare. 

The  white  cells  showed  no  striking  abnormality.  The  percentage 
of  polymorphonuclear  neutrophiles  varied  from  72  to  54  per  cent., 
and  the  small  lymphocytes  from  21  to  39  per  cent.  A  higher  per- 
centage of  polymorphonuclears  occurring  with  the  higher  white 
counts,  though  often  some  of  the  lower  counts  gave  60  to  65  per 
cent,  of  polymorphonuclears.  The  large  lymphocytes  and  mono- 
nuclears varied  from  2  per  cent,  to  7  per  cent.,  and  the  transitionals 
from  1  per  cent,  to  5  per  cent.  Mast  cells  were  rarely  found. 
Usually  there  were  no  eosinophiles  seen,  though  they  rarely  formed 
1  per  cent,  or  2  per  cent.  On  ^Nlarch  15,  April  12,  and  May  17  a 
single  myelocyte  was  found  on  searching  several  smears. 
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Exceedingly  rarely  was  there  a  Howell-Jolly  body  seen. 

The  Arneth  picture  remained  normal  or  showed  a  slight  shift  to 
the  left,  not  as  has  been  found  in  pernicious  anemia  by  Briggs^  a 
shift  to  the  right. 

Treatment  of  the  Case.  While  the  patient  was  in  the  hospital 
she  was  in  bed  except  from  April  27  to  April  30,  eating  most  of  the 
time  plentifully  of  a  generous  mixed  diet.  At  times  she  received 
small  doses  of  simple  remedies  to  alleviate  headache,  nausea,  con- 
stipation, etc. 

Her  chief  treatment  consisted  of  repeated  transfusions  by  Dr. 
Leland  from  a  donor  belonging  to  the  same  isoagglutinin  group* 
(Group  IV).  The  transfusions  were  done  by  the  indirect  method 
except  the  second  one.  The  effect  of  the  transfusions  may  be  seen 
by  following  the  clinical  notes.  When  the  situation  seemed  hopeless 
the  pelvic  organs"  were  removed;  though  checking  the  hemorrhage 
through  the  vagina,  this  did  not  affect  the  disease. 

In  the  literature  there  are  instances  in  which  transfusion  has 
apparently  cured  purpura  hemorrhagica,  but  also  other  instances 
where  it  has  failed,  and  our  case  serves  as  an  example  to  show  that 
even  in  spite  of  persistent  transfusion  the  outcome  may  be  fatal. 
On  the  contrary,  persistent  transfusion  may  restore  the  patient  to 
health,  as  was  seen  in  a  case  of  benzol  poisoning^  with  symptomatic 
purpura  hemorrhagica.  The  clinical  picture,  for  about  six  weeks 
during  which  time  five  transfusions  were  done,  was  very  similar 
to  our  present  case.  This  case  of  benzol  poisoning  in  contrast  to 
ours  then  began  to  slowly  but  persistently  improve. 

On  'Slay  21  our  patient  received  a  massive  dose  of  Roentgen  rays, 
but  this  did  not  result  in  any  benefit. 

Locally  for  the  bleeding  from  the  gums  and  vagina  at  various 
times,  solutions  of  different  astringents  were  tried,  but  without 
any  very  striking  effect. 

Thromboplastic  substances  accelerate  the  coagulation  of  the 
blood  and  may  perhaps  be  of  value  in  checking  hemorrhage.  Two 
such  substances  were  tried  on  this  patient;  "kephalin"^  (the 
active  thromboplastic  substance)  from  sheeps'  brains  and  "coagu- 
len,"^  a  substance  derived  from  blood  platelets.  Tests  made  ?'» 
vitro  showed  that  kephalin  has  a  slightly  stronger  thromboplastic 
action  than  coagulen.  During  May,  solutions  of  kephalin  were 
applied  to  the  gums  and  also  sprayed  into  the  vagina.    This  sub- 

3  Am.  Jour.  Med.  Sc,  1914,  cxh-iii,  143. 

*  Moss,  Johns  Hopkins  Hosp.  Bull.,  1910,  xxi,  63. 

'A  case  is  mentioned  bj^  Ottenberg  and  Libman,  Am.  Jour.  Med.  Sc,  1915,  cl, 
36,  where  removal  of  the  uterus  was  beneficial. 

6  Minot,  Denny  and  Da\as,  Arch.  Int.  Med.,  1916,  xvii,  101. 

"  "Kephalin,"  a  wax-like  substance  was  prepared  according  to  Howell's  method 
(Am.  Jour.  Physiol.,  1912,  xxi,  1),  and  dissolved  in  cold  water  when  desired  for  use. 

*  "Coagulen"  is  an  expensive  commercial  preparation  made  by  the  Gesellschaft 
f  Chemischc  Industrie  in  Basel  and  sold  under  the  trade  name  of  "Coagulen  Ciba," 
or  "Coagulen  Kocher  Fonio." 
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stance  acted  better  than  any  astringents,  it  checked  bleeding  by 
allowing  clots  to  form  rapidly.  However,  the  effect  was  but  tem- 
porary, lasting  only  until  the  clot  was  loosened  mechanically  or  by 
blood  exuding  behind  it.  Attempts  were  made  to  have  the  patient 
take  kephalin  by  mouth,  but  after  a  few  doses  it  proved  so  nauseat- 
ing to  her  that  it  was  not  continued. 

Coagulen,  which  Fonio^  has  enthusiastically  recommended  for 
its  ability  to  check  any  sort  of  hemorrhage  or  hemorrhagic  disease, 
was  given  (5  gm.  in  300  c.c.  of  salt  solution  subpectorally)  June 
25  and  30,  followed  by  improvement  in  the  patient's  condition. 
Though  improvement  occurred  coincident  with  the  giving  of  coagu- 
len, we  feel  that  it  was  by  no  means  wholly  due  to  this  substance. 
In  some  conditions,  however,  thromboplastic  substances  are  of 
very  distinct  benefit  for  controlling  hemorrhage. 

The  Platelets.  Denys's^^  observation  in  1887  that  the  blood 
platelets  are  reduced  in  purpura  hemorrhagica  has  been  verified 
numerous  times. 

The  blood  platelets  of  our  patient  were  counted  by  Wright  and 
Kinnicutt's"  method. ^^  Daily  counts  were  made  during  the  first 
ten  days  and  sometimes  after  this;  more  often  counts  were  made 
every  few  days  except  in  June.  The  count  was  always  abnormally 
low,  lowest  at  the  times  of  the  greatest  bleeding,  as  Duke"  found 
in  his  cases. 

On  entrance,  February  17,  the  count  was  1200,  at  which  time 
the  bleeding  was  severe.  As  the  bleeding  checked  the  count  rose 
to  10,000  February  20  and  to  26,000  February  24.  With  the  recur- 
rence of  bleeding  the  count  fell  and  remained  about  1000,  with 
a  very  slight  rise  after  the  transfusion  of  March  8.  Before 
transfusion  ]\Iarch  11  the  count  was  8000  and  the  following  day, 
when  there  was  distinctly  less  bleeding  it  was  70,000.  A  gradual 
fall  took  place  in  the  following  days,  reaching  22,000  March  17 
and  8000  March  20,  when  the  bleeding  again  increased  and  the 
previous  low  level  of  1  to  2000  was  reached  on  March  23 ;  after  the 
transfusion  on  March  24  the  count  rose  to  42,000,  and  there  was 
less  bleeding.  In  five  days  the  count  fell  to  2000,  bleeding  increased, 
and  the  count  remained  at  this  level  until  after  the  fourth  trans- 
fusion April  2,  when  it  reached  118,000  and  the  bleeding  was 
checked.  A  rapid  fall  to  4000  occurred  in  the  next  four  days, 
when  the  bleeding  increased  markedly.  A  temporary  rise  to  26,000 
occurred  on  April  7,  without  any  change  in  the  amount  of  bleeding, 
which  was  followed  by  a  fall  in  the  count.  Following  the  fifth 
transfusion,  April  12,  the  count  rose  to  120,000,  reaching  75,000 


'  Mitt,  aus  dem  Grenz.  der  Med.  u.  Chir.,  1914,  xxvii,  642. 

'0  La  Cellule,  1887,  vol.  iii.  "  Jour.  Am.  Med.  As.sn.,  1911,  Ivi,  1457. 

'2  In  vital  stained  smears  the  platelets  seemed  slightly    more  plentiful   than  the 
counts  indicated. 
"  Loc.  cit. 
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April  15,  and  remained  above  40, ()()()  until  April  30,  when  it  was 
If), 000.  During  this  period  of  higher  counts  there  was  essentially 
no  bleeding.  From  ^Nlay  2  to  ^lay  17  the  count  fluctuated  between 
10,000  and  50,000,  during  which  time  there  was  continued  and 
increasing  bleeding.  There  was  no  appreciable  change  in  the  count 
three  days  or  five  days  after  the  sixth  transfusion  ^lay  19,  nor 
diminution  in  the  bleeding.  On  ]\Iay  24,  the  day  following  the 
seventh  transfusion,  the  count  was  00,000,  the  gums  stopped  bleed- 
ing, but  the  vaginal  flow  persisted.  On  IMay  27  the  count  was 
3000.  The  only  other  counts  in  June  were  made  on  the  4th  and 
11th,  when  they  were  20,000  and  (JOOO  respectively.  On  August  14 
the  count  was  12,000. 

Duke^^  has  shown  that  the  life  of  the  platelets  is  probably  but 
a  few  days,  and  that  the  improvement  after  transfusion  of  cases 
with  very  few  plates  lasts  for  but  a  few  days  or  until  the  platelets 
introduced  have  disappeared,  unless  the  transfusion  is  successful 
in  permitting  the  patient  to  supply  or  not  destroy  his  own  platelets 
and  thus  not  return  to  his  previous  state  of  bleeding. 

Such  eft'ect  of  transfusion  on  the  platelets  is  seen  in  our  patient 
after  some  transfusions,  while  after  others  the  platelets  increased 
very  slightly  or  for  a  much  shorter  time.  Perhaps  this  was  because 
not  enough  blood  was  transfused  or  because  there  was  something 
in  the  patient's  blood  that  rapidly  destroyed  the  foreign  platelets. 
From  the  in  vitro  experiments  described  below  this  latter  assump- 
tion would  not  seem  true,  but  reactions  in  vitro  are  often  not  the 
same  as  in  vivo.  In  a  case  reported  by  Drinker  and  Hurwitz^^  some 
transfusions  were  also  not  followed  by  a  rise  in  the  platelet  count. 

Le  Sourd  and  Pagniez,^^  Ledingham  and  Bedson,"  and  Lee  and 
Robertson^ ^  have  shown  that  rabbits  can  be  immunized  against 
guinea-pig  platelets;  and  that  the  serum  from  such  rabbits  (anti- 
platelet serum)  will  cause  in  dilutions  as  high  as  1  to  328  macroscopic 
agglutination  and  lysis  of  normal  platelets,  while  normal  rabbit 
serum  sometimes  causes  this  only  at  times  and  in  no  greater  dilution 
than  1  to  0.  Animals  inoculated  with  antiplatelet  serum  develop  pur- 
puric skin  lesions,  bleeding  from  the  mucous  membranes,  a  markedly 
diminished  platelet  count,  and  a  delayed  bleeding  time.  The 
coagulation  time  is  but  slightly  altered  and  the  clot  does  not  retract. 
This  condition  resembles  closely  what  is  seen  in  cases  of  purpura 
hemorrhagica.  The  serum  from  animals  injected  with  antiplatelet 
serum  has  no  abnormal  agglutinative  or  lytic  action  on  the  platelets 
in  vivo  or  vitro. 

In  order  to  find  out  what  effect  our  patient's  serum  had  on 
platelets    the    following    experiments    were    done.      Washed    and 

»  Jour.  Exper.  Med.,  1911,  xiv,  265.  '^  Arch.  Int.  Med.,  1915,  xv,  733. 

^^  Jour,  de  physiol  et  de  path,  gen.,  1911,  xiii,  56. 

"Lancet,  1915,  i,  311. 

'8  Lee  and  Robertson,  Jour.  Med.  Res.,  1916,  xxxiii,  323. 
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unwashed  salt  solution  suspensions  of  platelets  were  obtained 
twice  from  a  normal  jjerson  and  once  from  a  case  of  purpura  rheu- 
matica  with  a  platelet  count  of  29(),0()().  Both  of  these  individuals 
belonged  to  iso-agglutination  group  IV,  to  wdiich  our  patient  also 
belonged.  To  a  series  of  tubes  containing  dilutions  of  from  1  to  3 
to  1  to  120  of  the  serum  from  each  of  these  individuals  and  the 
serum  from  our  case  there  was  added  separately  a  few  drops  of 
each  platelet  suspension.  In  none  of  the  tubes  was  there  any 
macroscopic  evidence  of  abnormal  lysis  or  agglutination  of  the 
platelets.  In  the  tubes  with  unwashed  platelets  clotting  occurred 
in  the  lower  dilutions,  showing  fibrinogen  was  present. 

Similarly  suspensions  of  platelets  were  obtained  from  our  patient 
when  her  platelet  count  was  60,000  and  also  from  a  normal  person 
and  added  separately  to  the  serum  of  both.  There  was  the  slightest 
suggestion  that  the  patient's  platelets  after  one  hour  were  abnor- 
mally agglutinated  by  either  serum. 

Bleeding  Time.  Duke^^  observed  that  with  a  much  reduced  plate- 
let count  bleeding  from  a  small  puncture  occurred  for  an  abnormally 
long  time.  He  blotted  up  on  absorbent  paper,  at  frequent  intervals, 
the  blood  that  flowed  from  a  small  puncture  in  the  lobe  of  the  ear. 
The  duration  of  such  a  hemorrhage  he  called  the  bleeding  time. 
The  bleeding  time  of  our  patient  from  an  ear  prick  of  as  near  the 
same  size  as  possible  each  time  was  determined  by  Duke's  method, 
as  often  as  the  platelets  were  counted,  sometimes  more  often. 
As  has  been  noted  by  Duke,^"  ^^  this  time  fluctuated  with  the 
number  of  platelets.  A  normal  bleeding  time  of  under  three  min- 
utes occurred  only  when  the  count  was  above  60,000  excepting 
following  the  transfusion  of  March  24  when  the  count  was  42,000. 
When  the  count  was  1  to  5000  the  bleeding  time  varied  from  a 
maximum  of  two  to  three  hours  even  up  to  four  hours  March  10 
(when  a  clamp  was  used  to  stop  the  bleeding)  down  to  fifty  to  thirty 
minutes.  When  the  count  was  5  to  14,000,  it  varied  from  forty 
to  twelve  minutes.  When  18  to  32,000,  from  eight  to  twenty 
minutes  usually  eight  to  twelve  minutes,  with  the  few  counts 
between  4()  to  60,000  about  six  minutes. 

A  difference  of  one  or  two  minutes  occurs  in  the  normal  bleeding 
time,  and  Duke^^  ^^  has  pointed  out  that  no  matter  what  the  size 
of  the  puncture  is  this  time  will  vary  little.  This  seems  to  be  true 
of  normal  cases;  however,  in  this  case  where  there  was  pathological 
bleeding  time,  I  have  noticed  that  the  bleeding  time  was  distinctly 
longer  with  a  larger  than  a  smaller  puncture,  a  difference  of  thirty 
and  fifty  minutes  frequently  appeared. 

Besides  determining  the  bleeding  time  from  the  ear  it  was  deter- 
mined five  times  from  a  vein  puncture  in  the  forearm.  Three 
times  when  the  bleeding  time  from  the  ear  was  forty  minutes  to 

"  Loc.  fit.  20  Loc.  cit.  ^i  Lqc.  cit.  ^2  Lqc.  cit.  "  Lqc.  cit. 
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one  and  a  half  hours  it  was  twenty  to  fifteen  minutes  from  the 
arm  and  when  two  and  a  half  minutes  from  the  ear  was  thirty 
seconds  from  the  arm. 

Aynaud'-^  found  in  normal  animals  about  the  same  number  of 
platelets  in  different  arteries  and  veins.  Nevertheless,  it  was 
thought  that  this  difference  of  bleeding  time  from  the  capillaries 
of  the  ear  and  the  vein  of  the  arm  might  be  due  to  a  difference  in 
the  platelet  count,  but  no  special  difference  was  found. 

Attempts  to  Inoculate  Animals.  Besides  the  production  of 
purpura  hemorrhagica  in  animals  by  antiplatelet  serum  it  has 
been  produced  by  various  poisons-^  that  evidently  act  on  the  bone 
marrow  as  benzol,  diphtheria  toxin,  tuberculin,  etc. 

Production  of  purpura  by  the  injection  of  blood  from  patients 
into  animals  was  accomplished  in  1884  by  Petrone^"  and  in  1892 
by  Charrin."  However,  they  obtained  positive  cultures  from  the 
patients  and  animals  of  the  same  organism  which  was  hemolytic 
in  nature.  Marchetti,^^  in  1910,  also  obtained  from  cases  of  pur- 
pura organisms  that  produced  purpura  in  animals.  Organisms 
of  various  sorts  have  been  reported  from  cases  exhibiting  purpura, 
but  there  are  many  purpuric  cases  in  which  no  organism  has  been 
found.  Grenet-^  obtained  purpura  in  rabbits  by  creating  an  hepatic 
lesion  by  temporary  stasis  of  blood  in  this  organ  and  injecting 
serum  from  purpuric  and  hemophilic  patients  into  the  spinal  canal. 
His  work  was  repeated  with  negative  results  by  Crowell,^''  who  also 
got  no  reduction  of  the  platelet  count  by  injections  of  benzol. 
Whether  these  various  cases  of  purpura  whose  blood  or  the  organ- 
isms from  whose  blood  produced  purpuric  symptoms  in  animals 
had  a  much  reduced  platelet  count,  and  therefore  were  cases  of 
purpura  hemorrhagica,  is  not  known. 

Injections  of  serum  and  blood  from  our  patient  into  animals 
were  unsuccessful  in  producing  any  purpuric  manifestations. 

Two  rabbits  of  about  1200  gm.  were  each  given  intravenously 
for  five  days  fresh  serum  collected  within  two  hours  previously. 
The  first  received  three  2  c.c.  injections  and  two  1.5  c.c.  injections, 
and  was  found  dead  on  the  sixth  day.  Autopsy  showed  only  an 
enlarged  soft  spleen  and  microscopically  bacteria.  Cultures  were 
not  made.  The  second  rabbit  received  three  2  c.c.  injections  and 
two  1.6  c.c.  injections,  and  remained  well  even  after  four  months. 
Daily  platelet  counts,  though  fluctuating  somewhat,  were  within 
normal  limits  in  both  animals.    The  white  count  in  the  second  rabbit 


"Arch.  d.  mal.  du.  cceur,  1911,  iv,  358. 
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28  Quoted  in  Nothnagel's  System  of  Prac.  Med.,  Am.  ed.,  1905,  xi,  745. 

"  Compt.  rend.  Soc.  de  biol.,  1902,  liv,  427. 

28  Reviewed  in  Arch.  d.  maL  du  cceur,  1911,  iv,  466,  from  Congress  de  Med.  Inl. 
Rome,  December,  1910. 
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remained  normal,  as  has  been  noted  by  Moss  and  Brown^'  after 
serum  injections.    The  white  count  rose  in  the  rabbit  that  died. 

Loeb,  Strickler,  and  Tuttle^^  have  shown  that  about  6  to  10  c.c. 
of  human  serum  per  kilo  of  body  weight  rapidly  kills  when  given 
intravenously.  The  serum  from  our  patient  was  no  more  toxic 
for  rabbits  than  normal  serum,  for  5  c.c.  of  normal  human  serum 
killed  a  1100  gm.  rabbit  in  six  minutes  and  4.5  c.c.  of  serum  from 
our  patient  killed  a  1120  gm.  rabbit  in  one  and  a  half  hours. 

With  Dr.  Sellard's  help  a  monkey  of  about  3  kilos,  while  under 
ether,  was  given  intrasplenically  (after  opening  the  peritoneum) 
by  indirect  transfusion  about  13  c.c.  of  blood  from  our  patient. 
This  animal  developed  no  abnormal  symptoms  after  four  months, 
and  the  formed  blood  elements  and  coagulating  factors  when 
examined  after  ten  days  were  quite  normal. 

In  view  of  the  fact  that  blood  cultures  from  the  patient  were 
negative,  that  the  rabbit  receiving  serum  from  the  same  lot  and  in 
larger  amounts  than  the  rabbit  that  died  remained  well,  and  that 
the  monkey  did  also,  it  is  felt  that  death  of  the  first  rabbit  from 
infection  was  due  to  faulty  technic. 

Were  the  case  of  purpura  hemorrhagica  similar  to  the  purpura 
produced  by  antiplatelet  serum  in  animals,  the  negative  results 
obtained  from  injecting  the  patient's  serum  and  blood  into  animals 
and  from  the  tests  for  lysis  of  the  platelets  would  be  comparable 
to  the  negative  results  upon  platelets  obtained  with  serum  of  the 
purpuric  animals  in  vivo  and  in  vitro.  This  supposition  may  be 
true  but  has  not  been  proved. 

The  Reticulated  Red  Cells.  The  reticulated  red  blood  cells 
(cells  with  a  granulofilamentous  substance  stained  by  treating 
fresh  blood  with  brilliant  cresyl  blue)  were  counted  by  the  follow- 
ing method  used  by  Hawes^^  and  suggested  by  Wright. 

A  drop  of  freshly  prepared  solution  of  brilliant  cresyl  blue  1  to 
1400  was  dried  on  a  microscope  slide.  I'pon  this  dried  stain  was 
placed  a  drop  of  blood  on  a  cover-glass.  One  thousand  or  two 
thousand  red  cells  were  counted  in  an  area  of  the  preparation, 
which  was  stained  not  too  deeply  or  lightly,  and  the  percentage  of 
reticulated  cells  noted. 

These  cells  are  considered  yoimg  cells.  Their  number  and 
character  give  us  a  direct  insight  into  the  hemopoietic  activity  of 
the  marrow.  They  normally  comprise  not  over  1  per  cent,  of  the 
red  cells. 

The  reticulated  cells  in  our  case  comprised  on  four  different 
days  between  February  22  and  March  (i,  10  to  14  per  cent,  of  the 
reds,  which  at  this  time  averaged  about  2,100,000.  Before  trans- 
fusion, ]\Iarch  11,  they  were  15  per  cent.,  and  the  next  day  10  per 
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cent.,  rising  to  19  per  cent.  ]March  15.  Between  ^Nlarch  17  and 
24  they  were  12  to  13  per  cent.,  during  which  time  the  red  count 
fell,  reaching  920,000.  Shortly  after  the  transfusion  on  March  24, 
when  the  red  count  rose  to  1,947,000,  they  were  8  per  cent.,  rising 
to  15  per  cent.  March  27,  when  the  red  count  had  fallen  to  1,(]4.3,000 
and  to  16  per  cent,  when  the  red  count  was  800,000.  A  similar 
though  less  marked  fall  and  rise  followed  the  transfusion  of  April 
2.  After  this  transfusion,  when  the  red  count  was  2,320,000,  the 
reticulated  cells  formed  5.25  per  cent,  of  the  reds.  During  the 
next  eighteen  days,  as  the  red  count  rose,  they  formed  about  7 
per  cent,  of  the  reds.  As  the  red  count  fell  in  early  ]May  the  reti- 
culated cells  were  usually  about  10  per  cent.  They  were  then  not 
counted  until  May  29,  when  after  the  transfusion  on  this  day  they 
were  9  per  cent,  and  on  June  15,  12  per  cent.,  and  August  14,  7 
per  cent. 

These  cells  were  always  present  in  abnormally  high  numbers, 
higher  when  the  red  count  was  lower,  a  time  when  one  would 
expect  a  greater  effort  on  the  part  of  the  marrow  to  regenerate 
blood  cells.  Shortly  following  transfusion  there  was  a  drop, 
followed  a  few  days  later  by  a  rise  which  would  be  expected  if  the 
transfused  blood  acted  to  stimulate  the  marrow.  Vogel  and 
McCurdy^^  have  observed  this  effect  of  transfusion  on  the  reticu- 
lated cells  in  cases  of  pernicious  anemia. 

Reports  on  the  condition  of  the  marrow  in  cases  of  purpura 
hemorrhagica  with  low  platelet  counts  are  rare.  Hyperplastic 
myeloid  and  aplastic  marrow  are  reported.  It  seems  that  cases 
presenting  the  symptoms  of  purpura  hemorrhagica  due  to  aplasia 
of  the  marrow  (as  evidenced  by  a  leukopenia,  lymphoc\i:osis,  and 
diminished  or  absent  reticulated  cells)  are  more  properly  cases  of 
aplastic  anemia,  and  that  purpura  hemorrhagica  not  complicating 
other  diseases  and  without  known  etiology  but  without  evidence 
of  aplastic  marrow  belongs  to  another  group. 

^'ogel  and  ]\IcCurdy^^  cite  a  case  of  purpura  hemorrhagica  that 
had  no  reticulated  cells,  a  marked  leukopenia,  and  that  did  not 
respond  to  transfusion.  Though  the  bleeding  in  this  case  was 
evidently  similar  to  ours,  the  percentage  of  the  reticulated  cells 
and  the  white  count  were  the  opposite.  Their  case  perhaps  would 
be  more  properly  called  one  of  aplastic  anemia,  with  symptomatic 
purpura  hemorrhagica. 

A'asquez'^^  pointed  out  that  the  disappearance  of  reticulated  red 
cells  in  pernicious  anemia  is  a  strong  argument  for  the  diagnosis 
of  aplastic  changes  in  the  marrow.  That  a  marked  reduction  or 
absence  of  these  cells  speaks  for  an  aplastic  marrow  has  been  also 
emphasized  by  Pepper  and  Peet^  and  Musser.^* 
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The  reticulated  cells  were  diminished  in  two  cases  with  aplastic 
marrow  that  I  have  studied.  One,  a  case  of  aplastic  anemia  proved 
at  autopsy,  showed  no  reticulated  cells  in  several  smears.  The 
other,  the  case  mentioned  })efore  of  poisoning  with  benzol  (a  sub- 
stance that  produces  aplasia  of  the  marrow)  showed  at  first  an 
exceedingly  rare  reticulated  cell,  but  after  the  fifth  transfusion 
when  the  case  improved,  the  reticulated  cells  were  3  per  cent. 

Vogel  and  McCurdy^^  consider  that  the  total  absence  of  '•eticu- 
lated  cells  in  their  case  showed  complete  inability  of  the  marrow 
to  respond  to  stimulation  by  transfusion,  which  with  the  low  white 
count  would  most  certainly  suggest  an  aplastic  marrow.  That 
cases  with  aplastic  marrow  have  a  very  low  percentage  of  reticulated 
cells  seems  certain.  Such  cases  may  have  purpura  hemorrhagica  due 
to  the  aplasia.  Our  case  does  not  fall  into  this  group  on  account 
of  the  constant  high  percentage  of  reticulated  cells,  no  leukopenia, 
often  a  leukocytosis,  and  no  marked  lymphocytosis. 

The  reason  for  the  very  low  platelet  count  in  our  case  might 
perhaps  have  been  due  to  some  localized  aplastic  condition  of  the 
platelet  forming  elements,  which  in  turn  might  have  been  due  to 
some  specific  poison.  It  seems  very  unlikely  that  there  was  any 
aplasia  of  the  elements  that  form  the  red  or  white  cells.  If  there 
was  no  localized  aplasia  it  seems  that  the  law  platelet  count  was 
due  to  some  specific  reaction  (presumably  a  specific  poison)  that 
destroyed  the  platelets  as  fast  as  they  were  formed.  Possibly 
there  was  a  combination  of  a  localized  aplasia  and  a  destruction 
of  formed  platelets  as  the  cause  for  the  low  platelet  count. 

Coagulation  of  the  Blood.  Normal,  decreased,  and  increased 
coagulation  time  of  the  whole  blood  are  reported  in  cases  of  pur- 
pura. vSuch  conflicting  reports  are  probably  due  to  different  tech- 
nics and  different  types  of  purpura  at  different  stages  of  the  disease. 

In  the  cases  with  low  platelet  counts,  Duke'"^  has  found  a  normal 
coagulation  time.  Other  observers  give  increased  or  normal 
coagulation  time  for  these  cases. 

There  have  been  few  determinations  of  prothrombin  and  anti- 
thrombin  in  such  cases. 

Austin  and  Pepper"  and  Whipple"*'  found  an  antithrombin 
increase.  Minot,  Denny  and  Davis^^  found  the  antithrombin  nor- 
mal or  slightly  above  or  below  normal.  HowelH*  found  no 
abnormality. 

In  experimental  benzol  poisoning  with  reduced  platelet  counts, 
Hurwitz  and  Drinker'*'^  have  shown  that  there  is  a  lessened  amount 
of  prothrombin  which  does  not  always  vary  directly  with  the 
number  of  platelets.     The  antithrombin  was  normal. 

The  oxalated  plasma  from  Lee  and  Robertson's  purpuric  animals 
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which  I  examined  showed  a  sHghtly  delayed  prothrombin  time  with 
normal  antithrombin. 

Minot,  Denny  and  Davis^^  noted  that  cases  with  low  platelet  counts 
may  or  may  not  have  a  delayed  coagulation  time,  and  that  with 
the  delayed  coagulation  time  there  was  a  delayed  prothrombin  time. 
They  felt  that  perhaps  cases  with  excessively  few  plates  always 
had  a  somewhat  delayed  coagulation  time. 

Determinations  of  the  coagulation  time,  prothrombin  and  anti- 
thrombin were  made  in  our  case  and  the  results  given  in  Table  I. 

The  coagulation  time  was  determined  by  the  method  described 
by  Lee  and  White,"  normal  being  five  to  nine  minutes.  With  the 
low  platelet  counts  the  clots  were  non-retractile  and  weak.  The 
clot  on  April  15,  when  the  platelet  count  was  higher,  retracted  very 
slightly. 

The  prothrombin  and  antithrombin  were  determined  by  Howell's 
method  as  discussed  by  ]\Iinot,  Denny  and  Davis. ^^  The  test  for 
prothrombin  is  one  for  its  relative  efficiency,  and  consists  of  deter- 
mining the  time  (prothrombin  time)  that  it  takes  an  oxalated 
plasma  to  clot  on  recalcification  with  the  optimum  amount  of 
calcium;  that  is,  the  amount  that  causes  the  most  rapid  clotting. 

As  the  table  shows,  the  blood  of  our  case  had  a  delayed  coagula- 
tion time  associated  with  a  delayed  prothrombin  time,  with  one 
exception  when  both  were  normal.  These  times,  though  usually 
but  slightly  abnormal,  were  once  quite  markedly  so.  They  did 
not  vary  directly  with  the  platelet  count  or  clinical  symptoms. 
The  antithrombin  was  normal.  The  fibrinogen  was  not  deter- 
mined accurately,  but  was  probably  not  markedly  diminished,  as 
was  told  bv  the  amount  of  precipitate  formed  on  heating  the  plasma 
to  60°  C. 

table  I. 


ii 

a 

S  o 

a 

Date. 


Clinical  condition. 


03  3 


Feb.    17     . 

2.3 

S'2 

30 

12 

1.2 

1 

1,200 

Very  marked  bleeding. 

Feb.    17     . 

P.M. 

Feb.   20     . 

27 

8 

26 

12 

Very  marked  bleeding. 

20 

8 

20 

12 

1.2 

10,000 

Marked  bleeding. 

Feb.   22     . 

11 

9 

15 

11 

0.8 

22,000 

Very  little  bleeding. 

Feb.   2.3     . 

.    m 

9 

16 

13 

1.0 

Very  little  l)leeding. 

Feb.    2.5     . 

20 

8 

20 

12 

26,000 

Very  little  bleeding. 

Mar.     1 

18 

9 

25 

14 

5,000 

Marked  bleeding. 

Mar.     6     . 

10 

7 

15 

12 

1.1 

1,600 

Very  marked  bleeding. 

April  15     . 

■   1       ®     1 

8 

■    ^ 

8 

,  0-«^i 

75,000 

No  bleeding. 

^^  Loe.  ci't. 
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Other  studies  were  made  on  the  coagulation  of  the  blood,  some 
of  which  are  as  follows.    The  first  was  done  by  Dr.  Lee. 

1.  Washed  and  unwashed  platelets  were  found  to  have  fully 
as  much  thromboplastic  activity  as  normal  platelets.  This  agrees 
with  Fonio's^^  hypothesis  that  though  the  plates  are  lacking  in 
numbers  in  this  disease,  they  are  not  lacking  in  activity. 

2.  Salt  and  water  extracts  of  the  uterus  accelerated  the  clotting 
of  normal  oxalated  plasma.  There  was  thus  no  evidence  of 
deficient  thromboplastic  activity  as  a  cause  for  bleeding. 

3.  The  syphilis  coagulation  test  as  described  by  Hirshfeld  and 
Klinger^o  and  also  Frankel  and  Thiele,''^  which  gives  a  marked 
delay  in  syphilis,  was  done  twice.  Both  times  there  was  a  slight 
delay,  but  no  such  marked  delay,  as  is  seen  with  syphilis. 

4.  Howell^^  has  recently  studied  the  clotting  of  blood  under  the 
ultramicroscope  and  has  found  different  appe?  ranees  of  the  fibrin 
needles  under  different  conditions.  He  suggested  that  perhaps 
one  might  detect  abnormalities  of  the  blood  in  disease  by  this 
method.  Dr.  Howell  very  kindly  studied  the  clotting  with  thrombin 
of  a  specimen  of  oxalated  plasma  from  our  case,  but  was  unable  to 
detect  any  abnormality.  On  another  specimen  I  likewise  found  by 
this  method  the  clotting  to  appear  normal. 

The  Tourniquet  Sign.  The  effect  of'  placing  a  tourniquet 
about  the  arm  for  three  minutes  so  that  the  return  blood  flow  is 
shut  off  was  studied.  This  test  is  considered  a  test  for  the  mani- 
festation of  diminished  resistance  in  the  walls  of  the  smaller  blood- 
vessels. Frugoni  and  Guigni''^  belie\'ed  that  this  test  was  positive 
in  cases  with  a  tendency  to  hemorrhagic  manifestations. 

Moraiidi'*  has  studied  the  test  and  has  found  it  positive  in  a 
wide  variety  of  diseases,  Hess^^  has  found  it  positive  in  cases  of 
scurvy.  In  describing  the  test,  Hess  states  that  "  after  the  pressure 
is  removed  and  the  arm  loses  its  cyanosis  one  looks  for  petechia 
below  the  point  of  constriction,  but  no  importance  should  be 
attached  to  minute  petechise  that  appear  just  below  the  pressure 
band  as  these  are  often  found  in  normal  cases."  In  our  case  the 
test  was  done  with  these  precautions. 

On  February  IG,  when  there  were  many  purpuric  spots  on  the 
skin,  this  test  was  strikingly  positive,  spots  even  as  large  as  a  ten- 
cent  piece  appearing  rapidly  in  the  skin  below  the  tourniquet. 
On  the  following  days,  as  the  lesions  all  over  the  skin  faded,  the 
test  became  practically  negative,  reappearing  with  the  recurrence 
of  fresh  spots  on  the  body. 
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Following  the  transfusion,  March  (S,  the  patient  developed  no 
skin  lesions  until  May  11,  a  time  when  she  had  gone  the  longest 
during  her  hospital  career  without  a  transfusion.  From  March  8 
to  ]May  11  there  appeared  rarely  a  few  minute  spots  on  the  arm 
below  the  tourniquet  (no  tests  between  April  25  and  ^lay  lOj, 
and  during  the  following  week,  when  purpuric  skin  lesions  reap- 
peared, the  tourniquet  sign  was  positive,  though  not  as  striking 
as  in  February.  After  the  transfusion  May  18  and  until  the  patient 
left  the  hospital  July  4  there  were  no  noteworthy  skin  lesions, 
seldom  a  positive  tourniquet  sign,  and  then  of  slight  degree.  How- 
ever, on  August  14,  when  the  patient  had  had  no  transfusion  for 
even  a  longer  period  than  when  in  the  hospital,  and  there  were 
purpuric  spots  scattered  on  the  arms  and  legs,  the  sign  was  present 
but  not  striking.  Thus  the  most  positive  tourniquet  sign  occurred 
when  there  were  spontaneous  purpuric  spots  on  the  skin.  Whether 
the  transfusions  had  any  effect  in  preventing  recurrence  of  skin 
lesions  cannot  be  told  until  other  cases  are  studied. 

MiscELL.\NEOUS  Stlt)IES.  1.  Both  Goodpasture^'^  and  the  work 
of  Gley  and  Le  Bas^"  suggested  that  there  might  be  a  fibrinolytic 
ferment  in  the  blood  of  purpura  hemorrhagica  cases.  Goodpasture^^ 
has  shown  that  such  a  ferment  exists  in  the  blood  of  cases  of  atrophic 
cirrhosis.    However,  no  fibrinolytic  ferment  was  found  in  our  case. 

2.  Robertson  determined  by  Wilbur  and  Addis's-'^  method  the 
urobilin  content  of  the  stools  during  the  week  of  April  15.  He 
found  no  abnormality,  thus  indicating  there  was  no  increased 
blood  destruction. 

3.  On  several  occasions  the  hydrogen  ion  concentration  of  the 
blood  was  determined  by  the  method  described  by  Levy,  Rowntree 
and  ^Marriott**  and  by  a  slight  modification  of  this  method.  In  all 
instances  the  concentration  was  normal. 

4.  The  fragility  of  the  washed  red  corpuscles  was  tested  by 
means  of  various  strengths  of  salt  solution.  Both  the  patient's 
and  normal  red  cells  began  to  hemolyze  in  0.45  per  cent,  salt  solu- 
tion. The  patient's  cells  were  completely  hemolyzed  in  0.26  per 
cent.,  and  the  controls  in  0.30  per  cent. 

Summary  and  Conclusions.  A  case  of  idiopathic  purpura 
hemorrhagica,  occurring  in  a  girl  of  eighteen  is  presented.  The 
case  had  an  abnormally  low  platelet  count  which  is  typical  of  this 
condition.  The  low  platelet  count  seemed  to  have  been  due  to 
one  or  both  of  the  following  two  factors: 

1.  Some  reaction  (presumably-  a  specific  poison)  taking  place  in 
the  body  which  destroyed  the  platelets  as  fast  as  they  were  formed. 

2.  A  localized  aplasia  of  the  platelet-forming  elements  of  the 
marrow  which  might  have  been  due  to  some  toxic  phenomena. 

'^Personal  Communication. 

5"  Arch,  de  physiol.  norm,  et  path.,  1S97,  ix,  848. 

"Johns  Hopkins  Hosp.  Bull.,  1914,  xxv,  .330. 

59  Arch.  Int.  Med.,  1914,  xiii,  235.  ^o  ibid.,  191.5,  xvi,  389. 


MINOT:   IDIOPATHIC    PURPURA   HEMORRHAGICA  65 

Tliis  destructive  process,  perhaps  toxic,  anaphylactic,  or  of  some 
other  nature,  seems  to  have  been  specific  because  none  of  the  other 
formed  blood  elements  were  involved. 

The  anemia  was  easily  explained  by  hemorrhage.  There  was  no 
evidence  of  red  cell  destruction  as  shown  by  the  urobilin  tests. 
The  white  cells  were  not  affected. 

The  case  was  not  one  of  aplastic  anemia,  i.  e.,  with  generalized 
aplasia  of  the  marrow,  because  there  was  no  leukopenia,  no  marked 
lymphoc^-tosis,  and  there  was  always  a  high  percentage  of  reticu- 
lated red  cells.  In  cases  with  aplasia  of  the  bone  marrow  these 
cells  are  absent  or  very  rare,  and  when  increased  probably  signify 
activity  of  the  red  cell  elements  of  the  marrow. 

The  specificity  of  this  reaction  on  the  platelets  simulates  in 
every  way  animals  injected  with  antiplatelet  serum. 

In  vitro  the  patient's  serum  caused  no  abnormal  lysis  or  agglu- 
tination of  normal  platelets. 

Injections  of  patient's  serum  and  blood  into  animals  were 
negative. 

There  was  usually  a  delayed  coagulation  time,  a  weak,  non- 
retractile  clot  associated  with  a  delayed  prothrombin  time  which 
did  not  vary  directly  with  the  platelet  count  or  clinical  symptoms. 
The  antithrombin  was  normal.  The  platelets  were  actively  throm- 
boplastic  as  were  extracts  from  the  uterus.  Very  slight  delay  of 
coagulation  occurred  with  the  syphilis  coagulation  test.  The 
clotting  of  the  plasma  with  thrombin  as  seen  under  the  ultra- 
microscope  was  normal. 

The  tourniquet  sign  was  greatest  when  there  were  spontaneous 
purpuric  lesions  on  the  skin. 

The  bleeding  time  \'aried  with  the  platelet  count  becoming  longer 
as  the  platelets  diminished. 

The  bleeding  time  was  longer  with  a  larger  than  a  smaller  punc- 
ture. 

The  bleeding  time  from  the  arm  vein  was  shorter  than  from  the 
ear,  which  was  not  due  to  a  difference  in  the  platelet  count. 

The  essential  treatment  consisted  of  trying  to  replace  the  lacking 
platelets  by  eleven  transfusions  of  normal  blood  and  by  giving 
locally  and  subcutaneously  thromboplastic  substances  which  contain 
one  of  the  active  principles  of  platelets. 

Transfusion  resulted  in,  usually  but  not  always,  temporary 
improvement  of  the  patient's  condition,  in  turn  associated  with  a 
temporary  rise  of  the  platelet  count. 

Thromboplastic  substances  were  perhaps  of  benefit  in  temporarily 
controlling  hemorrhage. 

In  spite  of  the  persistent  therapeutic  procedures  the  course 
of  the  disease  was  very  little  affected,  and  the  patient  died  thirteen 
months  after  the  onset  of  her  illness. 
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THE    SPINAL-FLUID    SYNDROMES    OF    NONNE    AND 
FROIN  AND  THEIR  DIAGNOSTIC  SIGNIFICANCE. 

By  Frederic  M.  Hanes,  M.A.,  M.D., 

PROFESSOR    OF    THERAPEUTICS,    MEDICAL    COLLEGE    OF    VIRGINIA,    RICHMOND,    VA. 

G.  Froin^  reported  in  1903  three  cases  which  upon  lumbar  punc- 
ture showed  spinal  fluids  yellow  in  color  (xanthochromia),  con- 
taining numerous  cells,  and  which,  upon  standing,  coagulated 
spontaneously  and  massively,  owing  to  their  high  fibrin  content. 
The  phenomena  thus  described  were  new  to  medical  literature, 
and  they  have  since  been  collectively  designated  "Froin's  syn- 
drome." Later  observers,  using  more  accurate  methods  of  cell 
enumeration,  have  not  confirmed  Froin's  finding  of  "numerous 
cells,"  and  pleocytosis  cannot  be  regarded  an  essential  part  of  the 
syndrome.     This  point  will  be  discussed  later. 

Some  five  years  after  Froin's  publication,  ]\I.  Nonne^  reported 
three  cases  of  cord  tumor,  the  spinal  fluids  of  which  contained  an 
excess  of  proteid  (strongly  positive  phase  I)  with  no  leukocytosis 
(pleocytosis)  of  the  fluids.  Nonne  was  unable  to  in^"erpret  the 
dissociation  of  proteid  excess  and  pleocytosis  in  his  three  cases, 
and  did  not  feel  from  his  limited  experience  that  any  positive  diag- 
nostic significance  could  be  attributed  to  the  syndrome  in  relation 
to  spinal-cord  tumors. 

Since  the  appearance  of  these  two  contributions  the  literature 
has  been  augmented  by  several  papers  dealing  with  either  one  or 
the  other  of  these  two  syndromes,  but  no  one  has  suggested  that 
they  are  closely  related  phenomena.  In  this  communication  we 
shall  bring  forward  evidence,  both  from  our  own  experience  and  the 
literature,  with  the  object  of  proving  that  the  syndrome  of  Nonne 
is  simply  the  early  manifestation  of  a  process  which  in  its  later 
and  terminal  phases  gives  rise  to  the  syndrome  of  Froin.  We 
shall  try,  furthermore,  to  show  that  the  Nonne-Froin  syndrome 
when  properly  interpreted  is  of  the  greatest  practical  assistance  in 
the  difterential  diagnosis  of  spinal-cord  lesions. 

Xanthochromia,  or  yellow  pigmentation  of  the  spinal  fluid,  has 
been  described  by  many  observers,  and  cannot  be  regarded  as  a 
rarity.  We  have  seen  five  instances  of  this  condition  in  the  past 
three  years.  It  is  such  a  striking  and  unexpected  finding  at  lumbar 
puncture  that  it  has  assumed  a  larger  share  of  importance  than 
it  deserves.  It  will  be  necessary  to  define  clearly  the  exact  condition 
which  can  properly  be  termed  xanthochromia,  for  hemorrhage  into 
the  cerebrospinal  fluid  from  ventricular  apoplexy,  traumatic  rup- 

1  Gaz.  d.  hop.,  1903,  000,  000. 

2  Quoted  by  Raven,  Deutsch.  Ztschr.  f.  Nervenk.,  1914,  xliv,  380. 
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ture  of  meningeal  vessels,  or  other  causes  leads  to  a  condition  which 
has  been  designated  erythrochromia,  and  this  hemorrhagic  pigmen- 
tation has  been  frequently  confused  with  xanthochromia.  The  two 
conditions  possess  certain  characteristics  which  permit  of  their 
ready  differentiation. 

1.  The  color  in  erythrochromia  varies  from  a  bright  red  through 
varying  shades  of  reddish-brown,  reddish-yellow  to  a  dark  yellow 
color.  Lumbar  punctures  made  at  intervals  of  several  drys  on  a 
case  with  hemorrhagic  spinal  fluid  have  shown  a  variety  of  color 
changes  (Schwarz),  whereas  the  color  in  xanthochromatic  fluids 
remains  the  same  from  puncture  to  puncture.  The  shades  in  xan- 
thochromia are  described  as  amber,  cream,  or  straw  colored,  and 
instances  are  recorded  in  which  the  color  remained  the  same 
throughout  several  months. 

2.  In  erythrochromatic  fluids  red  blood  cells  or  their  shadows 
may  be  very  numerous.  In  a  case  which  we  saw  recently,  in  which 
the  patient  had  fallen  upon  his  head  from  a  swiftly  moving  automo- 
bile, the  spinal  fluid  was  the  color  of  arterial  blood  and  red  blood 
cells  were  present  in  very  large  amount.  From  this  extreme  pic- 
ture lesser  grades  of  erythrocytosis  are  found,  and  finally  only 
shadows  of  red  cells  or  a  reddish-yellow  pigmentation  remains 
as  evidence  of  former  hemorrhage.  Such  fluids,  however,  yield 
positive  chemical  test  for  blood,  although  in  later  stages  the  spectro- 
scope may  fail  utterly  to  reveal  characteristic  bands.  Furthermore, 
owing  to  the  meningeal  irritation  of  the  products  of  red-cell  destruc- 
tion, a  leukocytosis  of  the  fluid  develops.  Schwarz  reports  such 
a  case  in  which  there  were  numerous  shadows  of  red  cells  and  2fi8 
white  cells  (mostly  hTnphoc;yi:es)  to  the  cubic  millimeter  of  fluid. 
In  xanthochromia  the  white  cells  are,  as  a  rule,  not  increased; 
there  are  no  red  cells,  and  the  fluid  does  not  yield  either  chemical 
or  spectroscopic  evidence  of  hemoglobin  derivatives.  When  the 
white  cells  are  increased  it  is  evidence  of  meningeal  inflammation. 

3.  The  fibrin  content  of  xanthochromatic  fluids  is  extremely 
high.  The  citron-yellow  fluid,  which  is  quite  limpid,  coagulates 
spontaneously,  and  in  so  massive  a  manner  that  the  containing 
test  tube  can  be  inverted  without  loss  of  its  contents.  The  coagulum 
is  gray  or  white.  This  is  not  true  of  erythrochromatic  fluids.  They 
may  contain  fibrin  to  a  certain  extent,  but  they  do  not  coagulate 
massively. 

4.  Both  xanthochromatic  and  erythrochromatic  spinal  fluids 
contain  proteid  substances  in  very  large  amount,  but  whereas  in 
xanthochromia  a  large  excess  of  proteid  is  a  constant  and  charac- 
teristic part  of  the  picture,  in  erythrochromia  the  proteid  tends  to 
decrease  in  amount  the  further  away  in  time  from  the  hemorrhage 
the  fluid  is  removed. 

In  purulent  meningitis  the  spinal  fluid  may  be  colored  yellow, 
brown,  or  green,  but  there  is  no  danger  whatsoever  of  confusing 
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such  a  finding  with  any  other,  owing  to  the  presence  of  pus  cells 
in  enormous  amounts  and  of  bacteria. 

The  syndrome  of  xanthochromia  with  massive  coagulation  of 
the  spinal  fluid  and  high  proteid  content,  with  or  without  pleocy- 
tosis,  is  always  produced  by  a  localized  obliteration  of  the  pia- 
arachnoid  space  which  divides  it  into  two  parts,  an  upper  one  in 
free  communication  with  the  pia-arachnoid  spaces  of  the  upper 
cord  and  brain  and  a  lower  cul-de-sac.  In  this  lower  cul-de-sac 
the  fluid  gradually  changes  in  character  from  the  normal  limpid 
spinal  fluid  to  the  xanthochromatic  type  of  fluid  just  described. 
The  following  briefly  summarized  case  will  illustrate  perfectly  the 
conditions  leading  to  the  xanthochromia-syndrome : 

A  child  of  nine  months  was  admitted  to  the  hospital  suffering  from 
spastic  paralysis  of  both  arms  and  legs.  Upon  the  least  stimulus 
the  arms,  legs,  and  trunk  would  pass  into  a  tetanic  spasm.  Lumbar 
puncture  revealed  a  fluid  the  color  of  picric  acid,  containing  sixteen 
cells  to  the  cubic  millimeter,  a  very  great  excess  of  proteid,  and 
the  fluid  coagulated  massively  on  standing.  After  a  few  days  it 
was  observed  that  the  child's  fontanelles  were  bulging  markedly, 
and  to  relieve  the  tension  a  needle  was  inserted  through  the  anterior 
fontanelle  and  30  cm.  of  perfectly  normal  limpid  cerebrospinal 
fluid  was  withdrawn.  This  fluid  contrasted  strongly  in  every  way 
with  that  removed  by  lumbar  puncture. 

The  child  died,  and  at  autopsy  a  large  mass  of  tuberculous 
granulation  tissue  was  found  completely  encircling  the  medulla 
and  quite  obliterating  the  pia-arachnoid  space  at  the  level  of  the 
foramen  magnum.  The  mass  of  iiew  growth  had  completely  sep- 
arated the  pia-arachnoid  spaces  of  the  cord  from  those  of  the  brain. 

Another  instance  of  the  syndrome  under  discussion  was  seen 
recently  in  a  man.  aged  twenty-seven  years,  who  for  a  year  had 
suffered  from  a  painlessly  developing  paraplegia  which  had  ter- 
minated in  an  utter  spastic  paralysis  of  both  legs.  The  history 
and  physical  findings  indicated  cord  compression  at  the  level  of 
the  seventh  dorsal  segment,  and  at  operation  a  cyst  of  the  pia- 
arachnoid  was  discovered  which  was  completely  obliterating  the 
pia-arachnoid  space  and  compressing  the  spinal  cord.  Below  the 
site  of  this  compression  the  veins  of  the  pia  were  much  engorged 
and  tortuous.  The  cyst  was  drained,  and  six  weeks  after  operation 
a  lumbar  puncture  revealed  a  fluid  normal  in  every  respect.  The 
paraplegia  improved  remarkably  following  operation. 

Three  other  instances  of  the  xanthochromia  syndrome  which 
we  have  studied  were  in  cases  of  extramedullary  spinal-cord  tumors, 
situated  at  various  levels  of  the  cord.  In  every  instance,  however 
there  was  produced  by  the  tumor  a  cul-de-sac  below  the  site  of  cord 
compression,  and  following  the  removal  of  the  tumor  the  spinal 
fluid  regained  its  normal  characteristics. 

The  literature  of  xanthochromia  with  massive  coagulation  has 
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been  reviewed  recently  by  Mix.^  He  says:  "Whenever  the  spinal 
fluid  is  found  to  conform  to  this  syndrome  it  means  that  there  is 
an  isolated  cul-de-sac.  It  may  be  isolated  by  meningitis,  which 
has  sealed  the  meninges  to  the  surface  of  the  cord,  or  it  may  be 
due  to  a  pachymeningomyelitis  or  to  a  tumor  which  compresses 
intradurally,  and  so  "cuts  off  by  pressure  the  cul-de-sac,  or  to  an 
intradural  tumor  which  acts  as  a  ball-valve,  plugging  up  the  top 
of  the  lumbar  enlargement  of  the  spinal  cavity."  With  this  state- 
ment our  own  experience  is  in  complete  agreement,  and  from  this 
clear  description  of  the  mechanism  of  production  of  the  syndrome 
the  great  practical  diagnostic  importance  of  the  finding  will  readily 
be  appreciated.  Any  pathological  alteration  of  the  vertebrae, 
dura  mater,  or  pia-arachnoid  which  leads  to  partial  or  complete 
obliteration  of  the  pia-arachnoid  space  and  the  formation  of  a  cul- 
de-sac  is  capable  of  producing  the  syndronie  of  xanthochromia 
with  excess  proteid  and  massive  coagulation.  If  the  pathological 
change  is  associated  with  inflammation  of  the  meninges  there  will 
be  a  leukocytosis  of  the  fluid,  but  when  the  compression  is  due  to 
non-inflammatory  growths  it  is  our  experience  that  no  pleocytosis 
is  present.  When  cellular  elements  are  present  in  more  than  nor- 
mal amount,  syphilis  or  tuberculosis  should  be  strongly  suspected. 

The  origin  of  the  pigment  in  xanthochromatic  fluids  has  led 
to  some  discussion.  It  has  been  suggested  that  the  color  in  the 
last  analysis  is  due  to  blood  pigment  from  multiple  small  hemor- 
rhages (Schwarz,^  Kafka,-^  Raven^).  We  believe  from  our  observa- 
tions that  the  xanthochromia  syndrome  is  produced  by  transudation 
of  blood  serum  into  the  pia-arachnoid  cul-de-sac,  owing  to  stasis 
produced  by  pressure  upon  the  veins  of  the  pia  at  the  site  of  cord 
compression.  The  high  content  of  such  fluids  in  fibrin  and  proteids, 
and  the  presence  in  them  of  few  cells,  supports  the  view  that  we 
are  dealing  in  these  cases  with  a  transudate  which  is  perfectly  anal- 
ogous to  pleural  transudates  due  to  venous  compression.  One  has 
only  to  recall  the  circulatory  conditions  in  the  spinal  cord  to  realize 
how  pressure  upon  the  venous  return  flow  woifld  naturally  lead  to 
stasis  with  transudation.  ^Multiple  small  hemorrhages,  on  the  other 
hand,  would  produce  the  condition  of  erythrochromia,  which,  as 
we  have  pointed  out,  possesses  characteristics  which  distinguish 
it  from  the  xanthochromia  syndrome. 

At  the  beginning  of  this  paper  we  stated  that  the  findings  of 
Nonne — namely,  high  proteid  content  with  no  pleocytosis — in 
three  cases  of  cord  tumor  were  closely  related  to  Froin's  syndrome 
of  xanthochromia,  with  massive  coagulation.  It  remains  to  make 
clear  this  connection. 

3  Murphy's  Clinics,  1915,  iv,  187  (full  literature). 
■•  Deutsch.  Ztschr.  f.  Chir.,  1913,  cxxiv,  346. 
^  Ztschr.  f.  d.  ges.  Neurol,  u.  Psychiat.,  1912. 
*  Loc.  cit. 


70        HAXES:   SFIXAL-FLUID   SYNDROMES   OF   NONNE   AND   FROFN 

Raven/  a  pupil  of  Xoune,  has  contributed  a  very  valuable  paper 
from  Xonne's  clinic  reviewing  47  cases  of  cord  tumor — 20  from  the 
experience  of  the  clinic  and  27  from  the  literature — in  which  the 
proteid  content  (phase  I)  of  the  spinal  fluids  was  high  with  low 
cell  count  (no  pleocytosis).  His  article  is  deficient  in  that  he  does 
not  state  how  many  of  these  cases  showed  xanthochromia  and 
massive  coagulation.  That  some  of  his  cases  did  show  these 
phenomena  is  obvious  from  his  discussion  and  conclusions.  In 
his  series  the  findings  ranged  from  slight  proteid  increase  without 
coloration  of  the  fluid  to  frank  outspoken  xanthochromia  with 
great  excess  of  proteid  and  massive  coagulation.  Although  he 
clearly  recognizes  that  cord  compression  is  the  cause  of  the  proteid 
increase,  xanthochromia,  etc.,  he  fails  to  make  clear  the  all-impor- 
tant fact  that  xanthochromia  with  massive  coagulation  is  but  the 
terminal  picture  of  a  process  which  begins  with  an  increase  of 
proteid  without  pleocytosis  as  its  sole  distinguishing  feature.  In 
a  series  of  spinal  fluids  from  cord-compression  cases  every  grada- 
tion can  be  traced  from  proteid  excess  alone  to  marked  xantho- 
chromia with  an  enormous  excess  of  proteid  and  massive  coagula- 
tion. 

Mestrezat  in  his  monograph  on  the  cerebrospinal  fluid  (Paris, 
1912)  reports  nine  cases  which  illustrate  the  early  stages  of  the 
Xonne-Froin  syndrome.  He  speaks  of  them  as  "les  cas  frustes," 
or  imperfectly  developed  examples  of  the  xanthochromia — syn- 
drome. Some  of  these  cases  failed  to  show  xanthochromia;  others 
showed  no  pleocytosis,  though  yellow  in  color  and  coagulating 
spontaneously;  still  others  exhibited  variations  in  the  formation 
of  a  coagulum.  As  one  reads  these  cases  in  the  light  of  what  has 
been  said  previously  in  this  paper,  one  has  no  hesitancy  in  classing 
them  among  the  type  of  cases  reported  by  Xonne;  they  represent 
stages  more  or  less  advanced  in  the  X^onne-Froin  syndrome. 

Under  the  title  "Dissociation  albumino-cytologique  an  cours 
des  compressions  rachidiennes,"  Sicard  and  Foix*  have  published 
interesting  observations  upon  the  spinal  fluids  of  patients  suffering 
from  active  Pott's  disease.  They  found  the  albumin  content  of 
such  fluids  abnormally  high,  but  with  no  accompanying  pleocytosis, 
and,  as  indicated  in  their  title,  they  attribute  their  findings  to  cord 
compression  by  the  tuberculous  vertebra".  They  likewise  mention 
that  twelve  cases  of  cord  tumor  showed  increase  of  albumin  with 
no  plecytosis.  It  is  thus  evident  that  compression  of  the  cord  from 
whatsoever  cause  leads  to  an  excess  of  proteid  in  the  spinal  fluid, 
and  that  when  the  meninges  are  not  involved,  there  is  no  abnor- 
mality in  the  cell  count. 

We  are  convinced  that  the  prominence  which  Froin's  syndrome 
of  xanthochromia  with  massive  coagulation  has  assumed  in  the 

■  Loc.  cit.  8  Sicard  and  Foix,  Presse  med.,  1914,  xx,  1013. 
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literature  is  due  to  the  fact  tiiat  the  striking  yeUow  color  and  spon- 
taneous coagulation  of  the  fluid  cannot  possibly  be  overlooked, 
whereas  proteid  increase  alone  requires  laboratory  experience 
for  its  demonstration  and  interpretation.  It  is  perfectly  obvious 
though  that  if  evidence  of  cord  compression  is  to  be  obtained  from 
the  spinal  fluid,  it  is  important  to  elicit  this  evidence  before  the 
terminal  phase  of  xanthochromia  with  massive  coagulation  is  estab- 
lished. Proteid  increase  without  pleocytosis  has  the  same  signifi- 
cance in  the  early  stage  of  cord  compression  that  the  full-blown 
xanthochromia  syndrome  has  in  the  later  stage  of  more  or  less 
complete  paraplegia.  Indeed,  the  stage  of  xanthochromia  with 
massive  coagulation  may  never  be  reached,  and  only  the  early 
phase  of  proteid  excess  without  pleocytosis  exist  as  evidence  of 
cord  compression. 

Conclusions.  1.  Compression  of  the  spinal  cord  and  its 
meninges  from  whatsoever  cause  leads  to  the  formation  of  a  cul- 
de-sac,  more  or  less  complete,  distal  to  the  site  of  compression. 
This  leads  to  characteristic  changes  in  the  spinal  fluid. 

2.  The  earliest  characteristic  change  has  been  described  by  Xonne 
as  an  increase  of  proteid  (phase  I  positive)  without  cell  increase 
(pleocytosis) . 

3.  As  the  condition  of  cord  compression  persists,  the  fluid  grad- 
ually becomes  yellow  in  color  (xanthochromia),  the  proteid  content 
increases  enormously,  and  the  fluid,  when  removed,  coagulates 
spontaneously  (Froin's  syndrome).  Pleocytosis  may  or  may  not 
be  present,  depending  upon  whether  or  not  the  meninges  are 
inflamed  by  the  pathological  process  causing  the  compression. 

4.  Xanthochromia  of  the  spinal  fluid  must  be  distinguished  from 
staining  of  the  fluid  by  hemoglobin  derivatives  (erythrochromia). 

5.  The  spinal-fluid  syndrome  of  Nonne-Froin  is  very  helpful 
and  reliable  in  the  diagnosis  of  spinal-cord  lesions.  When  present 
it  always  indicates  a  compressive  lesion  of  the  cord. 


CHYLOTHORAX.     REPORT    OF   A   CASE. 

By  Philip  Lewix,  M.D., 

CHICAGO. 

Introduction.  Chylothorax  is  a  condition  in  which  the  pleural 
cavity  contains  chyle.  This  condition  may  be  due  to  a  rupture  of 
the  thoracic  duct  or  its  radicles,  or  to  some  pathological  condition 
of  their  walls,  whereby  the  contents  may  be  transuded  into  the 
pleural  cavity.  Chyle  is  lymph  derived  from  the  walls  of  the 
alimentary  tract. 
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IxFREQUEXCY.  Haiidmann,  writing  in  1899,  in  reviewing  the 
literature  of  261  years,  was  able  to  collect  only  41  cases  of  chylo- 
thorax. 

Baldwin,  in  1908,  brought  the  numlx-r  up  to  47  cases  of  genuine 
chylothorax  and  15  doubtful  cases.  In  1912  Sale  added  1  case. 
In  1913  De  Lange  and  Grander  each  reported  1  case,  and  with 
the  present  case  the  total  number  to  date  is,  so  far  as  I  am  able  to 
find,  51  cases  in  two  hundred  and  seventy-seven  years  of  medical 
literature. 

There  is  no  doubt  that  many  more  cases  have  occurred:  some 
never  having  been  diagnosed;  others  diagnosed  but  never  reported. 
These  cases  have  been  overlooked  because  the  condition  can  be 
diagnosed  only  by  the  exploring  needle  or  postmortem  examination. 

The  diagnosis  depends  upon  four  factors: 

1.  Physical  examination. 

2.  Roentgen-ray  examination  to  demonstrate  fluid  in  the  chest. 

3.  History  of 

Trauma ; 
New  growth  or 
Liability  to  obstruction. 

4.  Aspiration  and  examination  of  fluid. 

Chemically, 
^Microscopically,  and 
Biologically. 

The  case  I  wish  to  report  is  that  of  H.  A.,  male,  born  in  Sweden, 
aged  fifty  years.  He  entered  St.  Luke's  Hospital  April  3,  1914, 
on  the  service  of  Dr.  R.  B.  Preble,  having  been  referred  by  Dr. 
Gilbert,  of  Chicago  Heights. 

History  as  obtained  by  Dr.  Cameron  is  as  follows: 

Complaint.     Large  abdomen. 

Family  History.  ]M other  died  of  tumor  of  pelvis;  nature 
unknown. 

Past  History.  General  health  has  been  good.  Formerly  troubled 
with  headaches  and  occasionally  a  dizzy  spell  on  change  of  position. 
No  symptoms  of  tuberculosis.  Appetite  always  good.  Xo  distress 
after  meals.  Xo  vomiting  or  hematemesis.  X^o  jaundice  or  colic. 
Denies  venereal  infection,  and  careful  questioning  does  not  reveal 
any  evidence  of  same. 

Habits.     Good. 

]]  eight.  Getting  poorer  in  flesh,  but  gaining  in  weight,  since 
abdomen  began  to  increase  in  size. 

Present  Trouble.  One  year  ago  patient  first  noticed  that  his 
abdomen  was  increasing  in  size.  Xo  pain,  vomiting,  or  distress 
after  eating.  Appetite  good.  Slight  dyspnea  but  no  edema  of 
ankles.  Xo  jaundice  or  colic.  Abdomen  continually  increasing  in 
size  symmetrically. 

Four  months  ago  patient  first  noticed  a  few  small  subcutaneous 
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lumps  over  chest  wall  and  abdomen.  Few  inguinal  glands,  which 
had  always  been  palpable,  were  increasing  in  size.  Axillary  glands 
were  growing  larger  and  were  easily  palpable.  Xo  pain  or  inflam- 
mation. 

Four  weeks  ago  patient  noticed  that  the  scrotum  and  prepuce 
were  swelling,  the  latter  causing  difficulty  in  micturition. 

One  week  ago  edema  of  ankles  appeared.  Patient  had  four  or 
five  bowel  movements  daily,  which  were  black  in  color  and  fairly 
well  formed.     He  never  noticed  any  blood  in  the  stool. 

Physical  examination  made  by  Dr.  C.  P.  Clark  and  the  writer 
April's,  1914: 

General  Considerations.  Patient  is  a  white  male,  aged  fifty  years, 
six  feet  tall,  and  175  pounds  in  weight.  Well  developed,  but  state 
of  nutrition  poor  at  present.  Circumference  of  chest,  36  inches; 
of  abdomen  at  umbilicus,  40  inches.  Xo  marked  dyspnea  in  the 
recumbent  position.  X'^o  apparent  pain.  lie  is  able  to  be  up  and 
about.  Skin  is  dry  and  loose  except  over  abdomen,  where  it  is 
very  tense  and  shiny.  Hair  is  scant  and  dry.  Xo  seborrhea.  Acne 
present.  Xo  scars  of  any  kind.  X'o  tenderness  over  long  bones  or 
sternum.  Xo  evidence  of  present  or  former  fractures.  There  is 
an  exostosis  of  the  right  ilium.  The  mnbilicus  is  prominent,  but 
there  is  no  hernia.  So  far  as  can  be  determined  under  the  abnormal 
condition  of  the  scrotum  there  is  no  evidence  of  inguinal  hernia. 
Xo  femoral  hernia.  Xo  eviflence  of  present  or  former  inguinal 
abscess. 

Nervous  System,  ^lental  condition  normal.  Xo  anesthesias  or 
paresthesias.  Knee-jerks  very  sluggist.  Plantar,  abdominal,  and 
corneal  reflexes  absent;  faucial  reflex  practically  gone.  Arm  and 
jaw  reflexes  active.  There  is  a  coarse  tremor  of  the  lips,  tongue, 
and  fingers,  but  none  of  the  head.  Babinski,  Oppenheim,  and 
Gordon  signs  negative,  also  Kernig  and  Romberg.  X'o  ankle 
clonus.  Pupils  equal  and  react  to  light  and  accommodation.  Xo 
strabismus  or  nystagmus. 

Ears.  Air  conduction  on  left  side  very  poor.  Bone  conduction 
poor  on  both  sides. 

Circulatory  System.  Blood-pressure:  systolic,  138;  diastolic,  92; 
pulse-pressure,  46.  ^Moderate  sclerosis  of  all  superficial  arteries. 
Veins  all  over  the  body  are  prominent,  especially  those  of  the 
thorax  and  epigastrium.  Xo  caput  medusae.  Xo  clubbing  of 
fingers.  Capillary  pulse  is  present.  Radial  pulse  is  eighty  per 
minute,  regular,  full,  and  moderately  hard. 

Heart:  Xo  bulging  at  base  or  apex.  Small  area  of  pulsation 
in  suprasternal  notch,  also  in  the  supraclavicular  fossae.  X'^o  thrills. 
Auscultation  reveals  normal  heart  tones  throughout.  Xo  evidence 
of  aortic  aneurysm.  When  the  patient  is  in  a  recumbent  position 
with  arms  thrown  above  his  head  there  is  a  very  marked  tumor- 
like distention  of  the  jugular  vein  above  on  each  side;  also  of  the 
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superficial  cervical  veins.  This  dilatation  disappears  when  he  sits 
or  stands. 

Respiratory  System.  Septal  spur.  Throat  hyperemic.  Some 
depression  of  supra-  and  infraclavicular  fossae  with  atrophy  of 
supra-  and  infraspinati  muscles.  Intercostal  spaces  are  depressed. 
Ribs  are  prominent.  Chest  symmetrical.  Thoracic  respu-ation 
defective,  ^'ocal  fremitus  increased  over  right  chest,  superiorly 
especially.    (For  results  of  percussion  see  Figs.  I  to  IV.) 

Auscultation:  Breath  sounds  distant  over  areas  of  dulness. 
Few  crackling  rales  heard  at  the  end  of  inspiration  over  the  right 
infra-axillary  space.  Xo  bronchial  breathing  heard  over  any 
part  of  the  lungs.  There  has  been  no  cough  or  expectoration 
during  this  examination. 


Rrlative  dulness 


Ahsotule  dulness  [, 


/{esislant  mass  verified 
by  superficial  dulness 


Fig.  I. — Patient  lying. 


Fig.  II. — Patient  sitting. 


Digestive  System.  Lips  and  tongue  normal.  Breath  offensive. 
Gingivitis  and  pyorrhea  present.  Abdomen  very  prominent  and 
symmetrical.  Xo  bulging  in  flanks.  Umbilicus  very  prominent. 
Abdominal  wall  edematous.  Palpation  reveals  a  tense  abdomen  with 
a  dense  palpable  mass  of  the  size  and  shape  as  noted  in  Fig.  I. 
This  mass  appears  to  be  solid.  ^Margins  are  more  or  less  irregular. 
It  is  movable  and  slightly  tender.  Liver  and  spleen  cannot  be 
outlined  definitely  by  palpation.  There  is  a  tympanitic  area 
surrounding  the  tumor  and  the  lumbar  regions  show  dulness. 

Gemto-urinary  System.  Kidneys  not  palpable  because  of  tender- 
ness of  abdomen.     Bladder  not  distended.      Penis  and  scrotum 
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markedly  edematous.    Prepuce  edematous  and  cannot  be  retracted. 
Testes  normal.     No  varicocele.     Vasa  not  palpable. 


rea  ufdu 


ofdiilntss 


Fig. — III. — Patient  sitting: 


Fm.  IV, 


Fig.  V. 


Glandular  System.  Thyroid  atrophied.  Thymus  not  in  evidence. 
(See  Fig.  V,  showing  enlarged  lymph  glands.)  Epitrochlear 
glands  each  the  size  of  a  small  bean.     Axillary  glands  enlarged. 
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Cervical  glands  shotty.  Salivary  glands  normal.  The  inguinal 
glands  on  both  sides  are  greatly  enlarged,  there  being  one  on  the 
right  side  about  the  size  of  an  English  walnut  and  one  on  the  left 
side  as  large  as  a  small  hen's  egg.  There  is  a  chain  of  glands  in  the 
axilla  on  each  side,  each  about  the  size  of  a  filbert.  There  is  one 
small  gland  in  the  region  of  the  right  nipple,  one  in  the  right  lumbar 
region,  one  in  the  left  lower  quadrant,  and  one  below  the  right 
costal  margin.  Femoral  glands  are  also  enlarged.  Popliteal  glands 
cannot  be  palpated. 

Rectal  Examination.  No  hemorrhoids.  Xo  impaction  of  feces. 
Sphincter  has  good  tone.  Prostate  normal.  Vault  of  rectum  is 
tense  and  bulging.    There  is  possibly  palpable  a  lobulated  mass. 

Urinalysis:    Albumin  positive;  sugar  negative;  no  casts;  no  chyle. 

Blood.  Red-blood  cells,  4,6U0,000;  white-blood  cells,  18,760. 
Hemoglobin,  85  per  cent.;  color  index,  92.  Lymphocytes:  small, 
55  per  cent.;  large,  7.5  per  cent.;  indentate  nucleus,  1  per  cent.; 
neutrophilic  myelocytes,  1  per  cent.;  polymorphonuclear  neutro- 
philes,  33  per  cent.;  eosinophiles,  0.5  per  cent.;  basophiles,  1  per 
cent.;  unclassified,  1  per  cent.  In  stained  specimen  reds  seem 
normal. 

Roentgen-ray  examination  by  Drs.  Case  and  Van  Horn  on  April 
6,  1914,  re\'ealed  "  Hydrothorax  involving  the  right  half  of  the  chest. 
Level  of  fluid  (patient  standing)  about  the  sixth  rib  posteriorly." 

On  April  8  and  21  punctures  of  the  pleura  were  made  and  48  and 
54  ounces  of  fluid  respectively  were  removed. 

Dr.  Moody's  report  on  fluid:  Opaque,  milky,  red;  no  odor; 
sp.  gr.,  1017.  Alkaline;  albumin  positive;  sugar  negative.  L>ea, 
0.6  per  cent.    Many  red-blood  cells.    Large  amount  of  fat. 

Dr.  A.  J.  Carlson,  department  of  physiology,  University  of 
Chicago,  reports  that  fluid  is  true  chyle  with  the  admixture  of  a 
small  amount  of  blood. 

On  April  14,  1914,  a  gland  was  removed  from  below  the  right 
costal  margin  by  the  writer.  Examination  by  Drs.  Le  Count  and 
Moody  revealed  a  diagnosis  of  small  round-cell  sarcoma  ?  Lympho- 
sarcoma or  pseudoleukemia. 

On  April  18,  1914,  a  gland  removed  from  the  inguinal  region  by 
Drs.  L.  L.  McArthur  and  T.  J.  Gunther.  Diagnosis:  round-cell 
sarcoma. 

Subsequent  History.  On  ]May  12,  1914,  the  patient  left  the  hos- 
pital and  returned  to  Chicago  Heights,  where  he  died  September 
24,  1914.  Paracentesis  of  the  chest  was  performed  about  once 
every  two  or  three  weeks  and  about  1  liter  of  fluid  removed  several 
times,  then  the  amount  removed  was  gradually  decreased.  An 
autopsy  was  promised,  but  the  doctor  was  out  of  town  when  the 
patient  died,  and  his  assistant  failed  to  obtain  the  postmortem. 

AxATOMY  OF  Thoracic  Duct.  The  thoracic  duct  extends  from 
the  second  lumbar  vertebra,  where  it  originates,  to  the  junction  of 
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the  internal  jugular  and  left  subclavian  veins,  where  it  terminates. 
It  is  the  common  collector  of  all  the  lymphatic  vessels  of  the  sub- 
diaphragmatic portion  of  the  body,  and,  moreover,  frequently,  but 
not  invariably,  receives  the  left  jugular,  subclavian,  and  internal 
mammary  trunks,  which  bring  the  lymph  from  the  left  supra- 
diaphragmatic portion  of  the  body. 

Course,  direction.  It  is  rare  for  the  duct  to  arise  below  the  second 
lumbar  vertebra.  Its  origin  is,  however,  often  situated  on  the  first 
lumbar  or  even  on  the  twelfth  dorsal.  It  runs  at  first  vertically 
upward,  passing  a  little  to  the  right  of  the  midline.  Then  from  the 
sixth  to  the  fourth  dorsal  it  changes  its  direction  and  runs  obliquely 
upward  and  to  the  left,  in  this  manner  crossing  the  anterior  surface 
of  the  vertebral  column  in  a  slanting  direction  and  continuing  its 
ascending  course  as  far  as  a  horizontal  line  drawn  through  the  lower 
border  of  the  sixth  cervical  vertebra.  At  this  point  it  quickly 
changes  its  direction,  describes  a  curve  with  the  concavity  down- 
ward, and  runs  downward,  outward,  and  forward  and  terminates 
in  the  venous  junction.  Its  caliber  varies  in  different  parts.  At 
its  origin  it  has  a  dilated  portion  generally  termed  reservoir  or 
cistern  or  pecquet  (receptaculum  chyli).  It  is  in  the  middle  part 
of  its  course  that  the  duct  is  least  developed,  measuring  only  4  to 
6  mm.  in  diameter.  At  its  termination  there  is  a  dilatation  repre- 
sented by  Mascagni  and  called  the  ampulla. 

Physiology.  The  physical  and  chemical  properties  of  chyle 
vary  at  different  times  and  under  various  circumstances;  the  most 
important  factor  determining  its  properties  is,  however,  the  charac- 
ter of  the  food  in  the  intestinal  canal.  ^lost  of  the  knowledge 
of  the  character  and  composition  of  chyle  has  been  derived  from 
experiments  on  the  lower  animals,  especially  the  dog,  in  which 
animal  it  is  not  difficult  to  insert  a  cannula  into  the  thoracic  duct 
where  it  joins  the  left  subclavian,  at  the  root  of  the  neck.  Unfor- 
tunately this  fluid  is  not  pure  chyle,  but  consists  of  a  mixture  of 
chyle  and  lymph  coming  from  the  lymphatics  of  the  liver,  kidneys, 
pelvis,  abdominal  wall,  lower  extremities,  etc. 

Chyle  when  a  mixed  diet  is  given  is  a  white  opaque  fluid,  occa- 
sionally colored  slightly  red  or  yellow  from  the  accidental  presence 
of  red-blood  corpuscles.  In  herbivora  it  may  have  a  greenish  tinge 
from  the  chlorophyl  derived  from  the  food.  Reaction  is  alkaline, 
due  to  carbonates  and  phosphates  of  sodium.  Sp.  gr.,  1018  to  1025. 
Salty  taste  and  odor  (due  to  volatile,  fatty  acids)  peculiar  to  the 
animal  from  which  it  is  derived.  It  coagulates  on  standing  some- 
times more  and  sometimes  less  readily.  Microscopically  it  contains 
leukocytes  and  fat  granules,  the  latter  having  a  peculiar  Brownian 
movement. 

Chyle  obtained  from  the  lacteals  before  they  pass  through  lymph 
glands  is  found  to  contain  fewer  leukocytes  than  that  from  vessels 
which  have  passed  through  these  glands.     A  constant  stream  of 
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leukocytes  thus  passes  from  the  chyle  into  the  blood.    This  is  an 
important  source  of  the  leukocytes  of  the  blood. 

CHEMICAL   ANALYSIS    (MUXK)    IN    MAN. 

One  hundred  parts.  Chyle.  I.ymph. 

Water 92.2  95.2 

Solids 7.8  4.8 

Fibrin .1  1  ■ 

Proteids 3.2  3.5 

Fats,  lecithin,  and  cholesterin 3.3  traces 

Extractives -4  .4 

Salts 8  .8 

This  table  shows  very  clearly  that  chyle  differs  from  ordinary 
lymph  in  but  one  important  point,  viz.,  in  containing  a  larger  per- 
centage of  fat. 

In  exceptional  cases  chyle  contains  a  larger  percentage  of  sugar 
than  does  lymph.  Chyle  differs  from  serum  in  two  important 
particulars:  it  contains  a  larger  percentage  of  fats,  but  a  smaller 
percentage  of  proteins  than  does  blood  serum.  The  amount  of  urea 
in  chyle  is,  according  to  Gehant  and  Quinquaud,  greater  than  in 
the  blood. 

]\Iunk  and  Rosenstein  (to  whom  we  are  indebted  for  nearly  all 
of  our  knowledge  of  the  absorption  of  fat  in  man)  had  the  oppor- 
tunity of  observing  and  experimenting  upon  a  girl  who,  as  a  result 
of  elephantiasis  of  one  leg,  had  a  fistula  in  the  thigh  which  com- 
municated through  the  left  lumbar  lymphatic  duct  with  some  of 
the  lacteals.  It  was  found  that  when  fat  was  given  to  the  patient 
two-thirds  of  it  could  be  recovered  from  the  fluid  escaping  from  the 
fistula  in  the  following  twelve  hours;  further  examination  of  the 
blood  showed  no  more  fat  to  be  present  than  when  the  patient 
was  fasting. 

The  soaps  in  chyle  amount  to  0.2  per  cent.  The  fat  in  chyle  is 
almost  entirely  in  the  form  of  neutral  fats.  The  fat  granules  are 
less  than  1  /x  in  diameter  and  show  Brownian  movement. 

When  large  amounts  of  sugar  are  fed,  some  may  be  absorbed 
by  the  lacteals  and  appear  in  the  chyle,  but  not  so  with  protein. 
On  the  other  hand,  Asher  and  Barbera  found  that  when  a  very 
large  amount  of  protein  was  introduced  into  a  dog's  stomach  as 
much  as  6.4  per  cent,  of  it  could  be  recovered  from  the  chyle. 

Noel  Paton  observed  the  flow  of  lymph  from  the  thoracic  duct 
in  a  case  in  which  the  duct  had  been  injured  during  an  operation 
for  sarcoma  of  the  neck.  He  estimated  the  normal  amount  to  be 
130  to  195  c.c.  per  hour.  His  patient,  however,  was  not  in  normal 
condition. 

j\Iunk  and  Rosenstein  found  from  70  to  120  grams  of  chyle  escaped 
per  hour  from  the  fistula  before  and  150  grams  after  a  meal.  This 
was  not  pure  chyle  but  a  mixture  of  chyle  and  lymph. 


lewin:  ciiylotiiorax  79 

The  force  exerted  upon  the  contents  of  the  thoracic  duct  by  the 
passing  current  of  blood  in  the  subclavian  is  nothing  more  than  an 
illustration  of  the  hydraulic  principle  of  Venturi,  i.  e.,  if  a  stream  is 
made  to  flow  through  a  tube  into  which  another  opens  and  commu- 
nicates at  its  distal  end  with  a  reservoir  of  water  a  current  will  be 
established  in  the  second  tube  and  will  continue  as  long  as  the  stream 
flows  through  the  first  tube  or  any  fluid  remains  in  the  reservoir 
of  the  second.  The  anatomical  junction  of  the  thoracic  duct  with 
the  venous  system  is  peculiarly  fa\'orable  to  the  maximum  develop- 
ment of  this  principle,  for  the  near  affluence  of  the  internal  jugular 
and  the  downward  inclination  of  the  duct  to  the  subclavian,  con- 
tribute to  enhance  the  effect  upon  the  current  of  chyle.  Out  of 
this  principle  of  ^  enturi  must  grow  the  converse,  that  any  retarda- 
tion of  or  obstacle  to  the  current  of  blood  in  the  subclavian  vein, 
either  from  diminution  of  its  lumen  or  from  regurgitant  heart 
affections,  must  slow  the  movement  of  the  chyle  in  the  duct  and  in 
its  tributaries.  Plammersfahr  discusses  the  question  of  the  per- 
meability of  the  pleura  to  chyle,  and  concludes  that  the  intact 
pleura  is  permeable. 

Morton  performed  a  number  of  experiments  upon  dogs  l^y  ligating 
the  thoracic  duct;  in  some  the  receptaculum  and  in  others  the 
lacteals  burst.     In  every  case  there  was  extravasation  of  chyle. 

In  Sir  Astley  Cooper's  experiments  when  rupture  occurred  it 
took  place  at  the  receptaculum,  and  Dupuytren's  experiments  on 
horses  were  followed  by  similar  results.  Cooper  says  it  is  not  neces- 
sary to  tie  the  duct.  If  the  animal  is  fed  with  milk  and  the  extremity 
of  the  duct  compressed  one-half  hour  afterward  the  receptaculum 
will  rupture. 

Busey  quotes  from  Xiemeyer's  text -book  of  Practical  Medicine  as 
follows : 

"Obstructive  engorgement  of  the  great  veins  extends  also  to  the 
thoracic  duct.  When  the  subclavian  vein  is  filled  to  distention  the 
flow  of  chyle  and  lymph  must  encounter  a  resistance  equal  to  that 
opposed  to  the  current  of  any  other  vessel  which  empties  into  the 
subclavian.  Nay,  if  lymph  be  the  source  of  the  fibrin  of  the  blood 
we  see,  upon  simple  physical  groimds,  why  the  blood  of  emphy- 
sematous patients  is  poor  in  fibrin,  why  the  venous  crasis  presents 
hyperinosis  and  increase  of  fibrin.  Restricted  afflux  of  chyle  must, 
moreover,  prejudice  the  nutrition  both  of  the  blood  and  of  the 
entire  organism.  It  is  one  of  several  causes  which  contribute  to 
the  general  emaciation  and  to  the  premature  marasmus  of  the 
emphysematous  persons;  perhaps  too  it  may  account  for  the  lack 
of  albumin  in  the  serum,  which  produces  a  tendency  to  the  estab- 
lishment of  dropsical  symptoms." 

lie  also  quotes  Hertz  as  follows: 

"The  inadequate  emptying  of  the  thoracic  duct  into  the  left 
subclavian  vein  overdistended  with  blood  will  in  cases  of  pulmonary 
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emphysema  lead  to  impoverishment  of  the  blood  insofar  as  con- 
cerns such  elements  as  are  derived  from  the  lymph,  the  colorless 
blood  corpuscles,  fibrin  and  albumin." 

This  explains  very  well  the  fact  that  after  one  of  the  inguinal 
glands  was  removed  from  our  patient  there  was  considerable  oozing 
of  blood  from  the  wound  even  on  the  fifth  and  sixth  days. 

Schmidt-^Iulheim  tied  the  thoracic  duct  of  a  dog  in  a  most  com- 
plete manner,  securing  also  the  cervical  and  both  subclavian  veins. 
On  the  sixth  or  seventh  day  the  dog,  in  excellent  condition,  was 
killed  and  milky  fluid  was  found  around  the  thoracic  duct  and  in 
the  chest  and  abdomen.     No  rupture  of  the  duct  could  be  made  out. 

In  the  47  cases  collected  by  Baldwin  the  age  incidence,  where 
age  was  noted,  was: 

Under  10  years 2  cases 

11-20      " 8      " 

31-40      " 7      " 

41-50      " 8      " 

51-60      " 3      " 

60+         " 2       " 

The  average  age  was  thirty-six  years.  The  greatest  number 
occurred  between  eleven  and  fifty-one  years.  Of  all  cases  of  milky 
fluid  in  the  chest  collected  up  to  1900,  54  in  all,  31  were  chylous, 
13  chyliform,  and  10  doubtful.  In  41  true  cases  in  which  sex  was 
given,  31  were  males  and  10  females.  Sale's  patient  was  a  male, 
as  was  ours. 

The  causes  as  given  in  47  cases  were  as  follows:  16  from  chest 
injury;  9  from  pressure  exerted  upon  the  duct  by  new  growths 
outside  the  duct  or  by  tuberculous  lymph  nodes;  9  from  secondary 
growths  in  the  duct;  4  from  thrombosis  of  the  left  subclavian  vein: 
2  from  proliferating  lymphangitis;  2  from  aneurysm-like  dilatation 
of  the  duct;  1  from  thrombosis  of  duct;  1  occurred  during  an 
operation  for  removal  of  carcinomatous  lymph  nodes  of  the  neck; 
1  was  due  to  obstruction  of  the  radicles  of  the  duct  from  inflam- 
matory thickenings  in  the  mesentery;  1  from  mitral  disease;  1  from 
filaria. 

vSimon  records  a  case  in  which  a  lymphangioma  of  the  leg  reached 
the  thorax  and  burst  into  the  pleura. 

All  of  these  causes  produce  either  a  break  in  the  continuity  of 
the  endothelial  lining  of  the  duct  or  put  the  endothelial  cells 
under  such  abnormal  conditions  that  their  nutrition  is  impaired  and 
consequently  they  allow  the  transudation  of  chyle. 

The  symptoms  of  chylothorax  which  result  directly  from  the 
condition  are  not  characteristic.  They  are  those  of  hydrothorax 
or  pleural  effusion.  In  most  cases  the  chief  and  at  times  the  only 
symptom  is  a  gradually  increasing  dyspnea.  In  fatal  cases  this 
may  be  accompanied  by  a  rapidly  progressing  emaciation,  although 
the  patient  may  have  a  good  appetite  and  eat  well.    A  few  patients 
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complain  of  pain  in  the  affected  side  if  the  condition  is  unilateral 
and  of  a  general  indefinite  dull  pain  in  the  chest  if  bilateral.  There 
is  lagging  of  the  affected  side  and  more  or  less  obliteration  of  the 
intercostal  spaces.  If  the  quantity  of  fluid  is  large  there  may  be 
considerable  displacement  of  the  heart.  Palpation  reveals  lessened 
or  absent  vocal  fremitus,  depending  upon  the  amount  of  fluid. 
Percussion  gives  a  dull  note  on  the  affected  side  laterally  and  behind, 
the  line  of  dulness  being  higher  in  front  and  lower  in  back  vhen 
the  patient  is  sitting  and  reversed  when  in  a  recumbent  position. 

Edwards  says  60  per  cent,  of  cases  occur  on  the  right  side. 

In  17  of  47  cases  there  was  an  accompanying  chylous  ascites; 
in  1  chyluria:  in  1  milky  diarrhea.  Bayer  collected  20  cases  of 
combined  chylothorax  and  chylous  ascites. 

Edwards,  in  1901,  was  able  to  collect  only  2  cases  of  chyloperi- 
cardium;  1  from  leakage  of  chylous  fluid  from  the  pleura;  the 
other  from  rupture  of  chyle  vessels. 

The  diagnosis  of  chylothorax,  as  noted  above,  is  made  by  para- 
centesis. The  fluid  is  usually  semitranslucent,  milky,  and  opales- 
cent, of  alkaline  reaction,  and  sp.  gr.  about  1020.  If  allowed  to 
stand  it  separates  into  two  layers:  an  upper,  cream-like  in  con- 
sistence, and  a  lower  layer  watery  in  character.  If  the  whole  is 
well  shaken  and  extracted  with  ether  or  treated  with  sodium  or 
potassium  hydroxide  the  fluid  loses  its  milkiness  and  becomes 
clear.  Chemical  examination  shows  90  to  99  per  cent,  water  and 
0.02  to  0.92  per  cent.  fat. 

Sale,  in  1913,  reported  a  case  of  chylothorax  in  a  man  who  was 
living  and  doing  well  six  months  after  the  condition  was  diagnosed 
and  treated.  The  blood  in  his  case  contained  95  per  cent,  hemo- 
globin; red-blood  cells,  4,900,000;  white-blood  cells,  4800;  large 
polymorphonuclears,  62  per  cent.;  lymphocytes,  32  per  cent.; 
mononuclears  and  transitionals,  4  per  cent.;  eosinophiles,  1  per 
cent. ;  mast  cells,  1  per  cent.  In  attempting  to  explain  the  pathology 
in  his  case  he  says: 

"There  may  very  well  be  a  tumor,  e.  g.,  tuberculous  or  luetic 
gland,  exerting  pressure  on  the  left  subclavian  vessels,  diminishing 
the  pulse  wave  in  the  left  radial  and  at  the  same  time  retarding 
the  flow  of  and  damming  back  the  chyle  in  the  thoracic  duct.  It 
may  be  necessary  further  to  assume  that  the  thoracic  duct  runs 
upward  through  the  mediastinum  to  the  right  of  the  azygos  vein 
and  in  close  juxtaposition  to  the  right  pleura,  as  indeed  sometimes 
happens." 

In  1907  Dock  reported  a  very  interesting  and  instructive  case, 
viz.,  in  1902  diagnosis  of  abdominal  tumor  was  made  by  Prof,  de 
Nancrede.  Soon  after  many  glands  enlarged  in  the  neck,  groins, 
and  axillae.  In  1906  the  abdomen  began  to  enlarge  until  the  waist 
measured  sixty  inches.  Great  dyspnea.  A  grating  sensation  in 
the  abdomen  was  audible  to  others  as  well  as  to  the  patient. 
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Under  treatment  by  salines  for  six  weeks  waist  measurement  was 
reduced  to  thirty-six  inches.  The  abdomen  was  aspirated  twice 
and  6  and  9  quarts  of  pink,  opaque,  milky  fluid  were  removed. 
One  year  later  6  liters  of  similar  fluid  were  removed.  Blood- 
pressure:  systolic,  100  to  104;  diastolic,  55  to  62.  One  axillary 
gland  removed  for  examination. 

Dr.  Warthin's  report:  Lymphocytoma  (lymphosarcoma);  aleu- 
kemic stage? 

Autopsy.  Thoracic  duct:  extending  from  receptaculum  chyli  to 
subclavian  vein  is  a  solid  cord  of  tissue,  larger  below,  where  it 
is  about  4  to  6  cm.  in  diameter,  gradually  decreasing  above  to  2 
cm.,  filling  up  the  greatly  dilated  thoracic  duct.  On  section  it  is 
pale  with  scattered  reddish  spots,  medullary  uniform  consistence; 
very  cellular,  resembling  the  abdominal  tumor  and  the  lymph 
glands  in  all  respects.  Above  the  tumor  mass  projects  slightly 
into  the  subclavian  vein.  Below  the  large  mass  in  the  receptaculum 
chyli  is  directly  connected  with  the  retroperitoneal  alid  mesenteric 
mass  of  cords  of  similar  lymphoid  tissue. 

Blood:  white-blood  cells,  625  cells  counted;  lymphocytes,  69.8 
per  cent.;  large  mononuclears  and  transitionals,  7  per  cent.;  poly- 
morphonuclears, 27.4  per  cent.;  eosinophiles,  1.3  per  cent.;  baso- 
philes,  3  per  cent.;  normal  small  lymphocytes,  1  per  cent. 

Sediment  of  ascitic  and  pleural  fluid  shows  lymphocytes  almost 
exclusively.    Sternum  easily  fractured  and  red  marrow  hyperplastic. 

Prognosis.  The  prognosis  in  many  cases  may  be  good.  In 
those  due  to  obstruction  the  anastomosis,  which  occurs  only  high  in 
the  chest,  may  do  compensatory  work  and  relieve  the  condition. 
Internal  rupture  of  the  thoracic  duct  is  not  always  fatal.  In  cases 
due  to  injury  to  the  duct  from  external  causes  proper  treatment 
frequently  brings  about  a  cure.  Handmann  cites  the  following 
case : 

A  man  had  his  chest  caught  between  the  drive  wheel  of  a  steam 
engine  and  a  wall.  He  was  taken  to  the  hospital,  where  the  left 
clavicle  and  several  ribs  were  found  to  be  fractured.  Two  days 
later  eft'usion  was  discovered  in  the  left  pleura.  Exploratory 
puncture  yielded  milk}'  fluid  of  a  rosy  color.  Chemical  and  micro- 
scopic examination  showed  the  presence  of  chyle  mixed  with  blood. 
Ten  days  later  the  red  corpuscles  had  disappeared  and  the  effusic^i 
had  the  appearance  and  composition  of  pure  chyle.  Absorption 
took  place  without  complications  and  the  patient  recovered  fairly 
rapidly. 

Treatment.  The  treatment  of  chylothorax  depends  entirely  upon 
the  cause.  In  those  cases  due  to  chronic  olistruction,  aspiration,  rest 
in  bed,  and  nourishing  food  are  indicated.  A  word  of  caution  in  regard 
to  paracentesis:  Do  not  remove  too  much  at  one  time,  because  (1) 
of  the  disturbance  of  balance  of  the  circulatory  pressure,  and  (2) 
when  the  pressure  exerted  by  the  fluid  is  released  it  favors  the 
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exudation  of  more  fluid.  Erb  described  a  case  of  lymphangiectasis 
of  the  thoracic  duct  with  chyle  in  the  right  pleural  cavity  in  which 
the  patient  lived  two  months,  was  tapped  eight  times  and  lost 
twenty-five  liters  of  chyle. 

Cases  due  to  chest  injury  are  treated  similarly.  Where  the  cause 
is  injury  during  operation,  as  for  removal  of  carcinomatous  or 
tuberculous  lymph  nodes  in  the  neck,  the  duct  may  be  ligated, 
resected,  or  packed. 

To  sum  up  our  case,  it  is  probable  the  pathology  is  as  follows: 
The  patient  developed  lymphosarcoma  of  the  mesentery.  iNIetas- 
tasis  occurred  in  the  inguinal,  axillary,  and  abdominal  wall  lymph 
glands  and  in  the  thoracic  duct.  The  tumor  growing  in  the  duct, 
or  metastases  in  the  mediastinal  lymph  glands  caused  obstruction, 
partial  or  total,  of  the  duct  with  consequent  transudation  of  chyle 
into  the  pleural  cavities.  The  blood  in  the  specimen  was  probably 
due  to  hemorrhage  from  the  tumor. 

Conclusion.  In  conclusion,  I  wish  to  express  my  appreciation 
of  Dr.  Preble's  kindness  in  permitting  me  to  report  this  interesting 
case,  and  to  those  whose  names  are  mentioned  in  the  paper,  my 
sincere  thanks. 
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THE  ENERGY  INDEX  OF  THE  CIRCULATORY  SYSTEM. 
By  Joseph  H.  Barach,  M.D., 

PITTSBURGH,    PENNSYLVANIA. 

^'ARIOUS  methods  of  estimating  the  work  of  the  heart  and  cir- 
culatory efficiency  have  been  proposed  from  time  to  time.  Some 
were  based  upon  experimental  and  laboratory  proof,  others  upon 
clinical  observations,  and  yet  out  of  the  many  there  is  not  one 
that  is  generally  accepted  as  being  better  than  the  rest.  All  of 
which,  I  believe,  goes  to  show  that  up  to  the  present  time,  for 
clinical  purposes,  the  problem  has  not  been  approached  from  a 
correct  stand-point,  and  has  not  been  solved. 

Strassburger^  believed  that  the  pulse  pressure  divided  by  the 
systolic  pressure  indicates  the  vascular  resistance  and  the  work 
of  the  heart.  His  far-reaching  conclusions,  however,  were  opposed 
by  Sahli.2 

Tigerstedt^  proposed  the  formula  P.P.MP.R.  velocity,  and  the 
P.P. MP. R.  efficiency  of  the  heart  as  a  pump. 

This  formula  is  the  same  as  Strassburger's,  and,  therefore,  has 
the  same  limitations. 

In  1911  Goodman  and  Howell,^  following  the  work  of  Tornai-^ 
and  of  Fisher,''  constructed  a  formula  based  upon  the  assimiption 
that  the  first  and  fourth  phase  of  the  auscultatory  method  indi- 
cates cardiac  weakness,  and  the  second  and  third  phase  indicate 
cardiac  strength.  Their  method  consisted  in  determining  the 
percentage  relation  of  the  C.  W.  phase  and  the  C.  S.  phase  to  per- 
centage of  the  pulse  pressure.  If  the  C.  S.  were  greater  than  the 
C  AY.,  then  compensation  was  considered  good,  and  vice  versa. 
The  method  has  been  applied  clinically  and  found  wanting. 

In  1913  Stone^  proposed  a  method  of  estimating  the  heart's 
work.  The  assumption  of  Stone  was  that  normally  the  pulse  press- 
ure constitutes  50  per  cent,  of  the  D.  P.,  and  that  whenever  the 
pulse  pressure  is  over  50  per  cent,  of  the  D.  P.,  then  the  increment 
represents  cardiac  overload. 

1  show  here  that  in  a  series  of  742  normals  the  P.  P.  may  con- 
stitute anywhere  from  20  per  cent,  to  80  per  cent,  of  the  diastolic 
pressure  in  80  per  cent,  of  the  cases;  and  while  the  average  of  the 
figures  is  50  per  cent.,  yet  it  does  not  at  all  hold  true  that  in  the 
normal  person  the  P.  P.  equals  50  per  cent,  of  the  D.  P. 

»  Arch.  f.  klin.  Med.,  1905,  Ixxsv. 

2  Manch.   med.   Wchnschr.,    1903.   No.   47. 

3  Swan,  John  M.,  Arch.  Int.  Med.,  February  15,  1915,  xv.  No.  2,  p.  269. 

*  Ibid.  5  Ibid.  6  Ibid. 

■  Chnical  Significance  of  High  and  Low  Pulse  Pressure,  with  Special  Reference 
to  Cardiac  Load  and  Overload,  Jour.  Am.  Med.  Assn.,  October  4,  1913,  p.  1256. 
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TABLE  I.— relation  OF  PULSE-PRESSURE  TO  DIASTOLIC  PRESSURE 
IN  SEVEN  HUNDRED  AND  FORTY-TWO  NORMAL  PERSONS. » 

5  to    10 2 

10  to    20 18 

20  to    30 68 

30  to    40 Ill 

40  to    50 122         249  cases         461  cases         597  cases 

50  to    60 127         33%                  62%                  80% 

60  to    70 101 

70  to    80 68 

80  to    90 55 

90  to  100 25 

100  to  110 29 

110  to  120 3 

120  to  130 3 

130  to  170 10 

Total 742 

We  may  note  that  the  greatest  number  of  cases  do  occur  near 
the  50  per  cent,  mark,  and  if  we  were  to  strike  an  average  it  would 
be  close  to  50  per  cent.,  yet  this  would  be  far  from  representing  the 
actual  truth.  These  tables  show  there  is  a  wide  range  both  above 
and  below  the  50  per  cent,  mark  in  normal  individuals.  Our  find- 
ings here  warrant  only  a  statement  that  the  pulse  pressure  equals 
from  20  to  80  per  cent,  of  the  diastolic  pressure  in  about  80  per 
cent,  of  the  cases.  And  this  is  where  we  stand  today.  Certainly 
it  cannot  be  said  that  any  of  the  above  methods  have  withstood 
critical  investigation.  There  is  no  known  method  which  satisfac- 
torily indicates  the  amount  of  work  which  the  heart  or  the  cardio- 
vascular system  is  performing;  nor  when  the  work  thrown  upon 
the  circulatory  system  is  becoming  greater  than  its  functional 
capacity.  Nor  do  we  have  a  means  of  measuring  accurately  the 
total  work  of  the  circulatory  system  and  the  amount  of  energy 
expended  in  the  performance  of  that  work.  It  seems,  then,  that 
we  must  approach  this  problem  by  another  route;  and  such  is  my 
present  purpose. 

In  1914  P  presented  a  method  of  estimating  the  activity  of  the 
cardiovascular  system.  The  purpose  of  this  method  Was  to  indi- 
cate the  expenditure  of  energy  by  the  circulatory  system  in  the 
act  of  maintaining  the  circulation,  and  it  was  based  upon  a  cal- 
culation made  from  the  three  measurable  factors  of  the  arterial 
circulation.  I  wish  to  emphasize  the  fact  that  in  this  method  we 
are  dealing  only  with  measurable  factors  and  not  inferences,  such 
as  velocity,  work  of  the  heart,  functional  capacity,  etc. 

However  much  one's  experience  may  have  taught  him  of  the 
condition  of  the  circulatory  system,  of  the  degree  of  its  activity, 
and  of  its  efficiency,  nevertheless  the  all-important  clinical  evidences 

"  Barach  and  Marks,  Blood-pressures,  Arch.  Int.  Med.,  April,  1914,  xii',  648-655. 
'  Barach,  .Jo.seph  H.,  The    Energy  Index,  Jour.  Am.   Med.  Assn.,   February   14, 
1914,  Ixxii,  525. 
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relative  to  the  arterial  circulation  which  one  may  record  for  the 
understanding  of  another  are  the  systolic  and  diastolic  pressures 
and  the  pulse  rate. 

When  we  go  beyond  these  evidences  in  attempting  to  measure 
such  activities  as  the  blood  flow,  the  cardiac  output,  functional 
capacity  of  the  heart,  the  cardiac  load,  etc.,  we  find  ourselves  in 
the  realm  of  speculation.  And  while  it  would  be  highly  desirable 
indeed  to  be  able  to  make  such  measurements,  nevertheless  it  has 
been  amply  proved  that  our  present-day  methods  are  insufficient 
for  such  purposes. 

Measurable  Factors  in  the  Circulation.  At  the  present 
time  our  clinical  methods  are  almost  entirely  limited  to  the  deter- 
mination of  the  systolic  and  diastolic  pressure  and  the  pulse  rate, 
and  these  observations  may  be  made  with  a  minimum  of  apparatus 
and  technic.  With  the  mercury  manometer  and  by  the  ausculta- 
tory method  we  can  determine  the  \alues  of  these  three  factors 
with  certainty  and  accuracy. 

]\Iuch  has  been  said  and  written  of  the  pulse  pressure;  it  has  been 
used  as  a  basis  for  calculation  of  the  blood  flow,  the  work  of  the 
heart,  cardiac  load  and  overload,  etc.;  but  after  numerous  obser- 
vations of  my  ovnci  and  a  resume  of  the  work  done  by  others,  I 
am  inclined  to  believe  that  up  to  the  present  time  at  least  the 
estimation  of  pulse  pressure  has  added  comparatively  little  to  our 
total  knowledge  of  the  circulation.  I  do  believe  that  we  will  still 
gather  some  facts  by  studying  the  pulse  pressure  under  certain 
conditions,  but  up  to  the  present  this  has  not  yet  been  accom- 
plished. The  important  factors  are  the  systolic  pressure  which 
indicates  the  ventricular  force,  the  diastolic  pressure  which  indi- 
cates the  intravascular  tension  during  diastole,  and  at  the  same 
time  the  peripheral  resistance,  and  the  pulse  rate  which  designates 
the  frequency  with  which  the  heart  must  contract  to  maintain 
the  flow  of  blood  as  required  by  the  organism.  It  may  be  stated 
as  an  axiom  that  no  alteration  in  function  of  the  circulatory  system 
can  take  place,  but  there  is  a  change  of  values  or  a  readjustment  in 
more  than  one  of  the  three  factors.  These  three  factors  are  inter- 
dependent, one  upon  the  other,  and  are  constantly  adapting  recip- 
rocally to  one  another  according  to  the  needs  of  the  organism.  The 
relation  of  systolic  and  diastolic  pressure  and  pulse  rate,  one  to  the 
other,  may  well  be  illustrated  by  comparison  to  a  triangle  of  fixed 
area  in  which  if  one  line  of  the  triangle  is  altered  the  other  two 
are  likewise  changed.  I  illustrate  this  by  shaping  a  piece  of  cord 
or  a  chain  in  the  form  of  a  triangle,  by  which  is  readily  seen  that 
changing  the  length  of  the  base  or  either  one  of  the  sides  of  that 
triangle  alters  the  value  of  the  other  two  sides. 

Adaptation  of  Maxlmum  ant)  Miniml'm  Pressures  and  Pulse 
Rate.  That  there  is  a  constant  adaptation  of  each  factor  in  the 
triad  to  the  others  is  shown  in  the  following  results  obtained  from 


BARACH:  THE   ENERGY   INDEX   OF  THE   CIRCULATORY   SYSTEM       87 

a  series  of  24  cases.  These  observations  were  made  in  young  men 
previous  to  a  race  of  24. S5  miles.  The  young  men  were  in  extraor- 
dinarily good  physical  condition.  We  found  that  change  of  posture 
from  horizontal  to  erect  caused  an  increase  of  pulse  rate  in  14,  a 
diminution  in  4  and  no  change  in  6.  The  maximum  pressure  was 
diminished  in  11,  unchanged  in  3,  and  increased  in  10.  The  mini- 
mum pressure  was  diminished  in  9,  unchanged  in  9,  and  increased 
in  6.  After  the  race,  in  which  19  out  of  the  24  finished,  when  the 
blood-pressure  had  fallen  fully  20  per  cent.,  and  the  subjects  were 
in  a  state  of  exliaustion,  upon  change  from  horizontal  to  erect 
posture  the  pulse  rate  was  increased  in  18  and  unchanged  in  1.  The 
maximum  pressure  w^as  diminished  in  11,  unchanged  in  3,  and 
increased  in  5.  The  minimum  pressure  was  diminished  in  7, 
increased  in  6,  unchanged  in  4,  and  not  obtained  in  2. 

The  conclusions  from  the  above  observations  are  that  whether 
the  vascular  tone  be  of  the  highest  attainable  state  of  efficiency  or 
in  a  state  of  exhaustion,  each  element  in  the  triad  is  a  constantly 
varying  factor,  and  that  whether  the  cardiovascular  tone  be  good 
or  poor,  the  manner  of  reaction  appears  to  be  the  same,  at  both 
times  being  accomplished  by  a  readjustment  of  all  the  factors. 
It  appears,  therefore,  that  these  observations  bear  out  the  pre- 
viously stated  axiom. 

Adaptation  of  the  Triad  in  Cardiac  Hypertrophy.  Another 
example  of  the  accommodation  of  these  factors,  one  to  the  other, 
is  to  be  found  in  the  following  figures  based  upon  observations  in 
a  series  of  athletes  who  presented  the  pure  form  of  cardiac  hyper- 
trophy— the  athletic  heart.  In  this  series  of  cases  in  which  we  knew 
that  the  left  ventricle  was  enlarged  because  of  its  appearance  behind 
the  fluoroscope  and  by  physical  examination,  and  in  w^iich  the 
systolic  pressure  was  increased,  we  found  that  the  pulse  rate  was 
slower  than  in  a  series  of  subjects  who  had  not  undergone  system- 
atic physical  training.  Whereas,  in  a  series  of  cases  in  which  the 
maximum  pressure  ranged  between  100  and  120,  the  average 
pulse  rate  was  79  in  29  non-trained  men  and  76  in  12  trained  men. 
In  a  series  in  which  the  maximum  pressure  ranged  from  130  to  140 
the  pulse  rate  was  82  in  22  non-trained  men  and  72  in  7  trained 
men. 

From  this  we  see  that  when  the  left  ventricle  becomes  hyper- 
trophied  and  the  ventricular  force  and  output  are  greater,  the 
conserving  forces  of  the  body  will  cause  a  slowing  of  the  pulse  rate. 

By  a  slowing  of  the  pulse  rate  the  total  expenditure  of  energy 
per  unit  of  time  in  the  hypertrophied  heart  was  not  greater  than  in 
the  non-hypertrophied  heart.  As  measured  by  the  S.  D.  R.  index 
the  average  energy  expenditure  in  the  100  to  120  non-hypertrophied 
cases  was  15,908  mm.  Hg.  per  minute,  and  in  the  hypertrophied 
cases  15,706  mm.  Hg, 

In  the  cases  in  which  the  maximum  pressure  ranged  from  130  to 
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140  mm.  Hg.  the  energy  index  of  the  non-hypertrophied  cases  was 
17,960  mm.  Hg.  and  16,856  mm.  Hg.  in  the  hypertrophied  cases, 
showing  that  whether  the  heart  is  hypertrophied  or  not,  the  normal 
organism  requires  but  a  certain  fulfilment  of  function,  and  that 
the  hypertrophy  is  necessary  only  for  the  occasion  of  greater  effort. 
Along  with  the  other  features  which  this  method  of  calculation 
seems  to  bring  out,  these  foregoing  evidences  point  clearly  to  the 
fact  that  if  we  are  to  come  to  a  correct  conclusion  as  to  the  activity 
of  the  circulatory  system  we  must  take  into  our  calculation  the 
complete  triad. 

The  S,  D.  R.  Index.  Since  the  evidences  upon  which  we  may 
depend  are  included  in  the  triad  formed  by  the  systolic  pressure, 
diastolic  pressure,  and  pulse  rate,  it  seems  that  a  calculation  based 
upon  this  triad  must  give  us  the  desired  information  relative  to 
the  activitv  of  the  arterial  circulation.  Such  is  the  purpose  of  the 
S.  D.  R.  index. 

The  premise  here  is  that  each  pulse  beat  is  composed  of  two 
successive  phases — the  systolic  phase  and  the  diastolic  phase — and 
that  the  total  force  exerted  with  both  phases  is  what  constitutes 
the  entire  beat.  The  systolic  pressure  in  an  artery  is  that  amount 
of  force  exerted  with  the  systole  which  is  capable  of  lifting  a  column 
of  mercury  to  a  certain  height.  The  diastolic  pressure  is  the  force 
exerted  by  the  intravascular  tension  during  the  diastolic  phase. 
For  example,  in  a  certain  case  the  systolic  force  (kinetic  energy) 
is  equal  to  the  lifting  of  120  mm.  of  Hg.  and  the  diastolic  force 
(kinetic  energy)  is  equal  to  80  mm.  of  Hg.  pressure.  Therefore, 
with  one  pulse  beat  the  measurable  quantity  of  force  (kinetic 
energy)  is  equal  to  the  lifting  of  200  mm.  Hg.,  and  with  72  such 
pulse  beats  the  force  would  be  72  X  200  or  14,400  mm.  Hg. 

For  clinical  interpretation  we  may  presume  that  the  systolic 
pressure  represents  the  effort  of  the  arterial  system,  and  the  pulse 
rate  represents  the  effort  of  the  heart,  as  a  whole,  to  maintain  the 
circulation.  Or  we  may  assume  that  we  are  simply  trying  to 
determine  the  degree  of  effort  expended  by  the  circulatory  system 
in  carrying  on  the  circulation  to  maintain  the  needs  of  the  organism. 
For  that  purpose  we  note  the  energy  of  the  systole,  of  the  diastole, 
and  how  many  times  per  minute  that  much  energy  is  expended. 
We  do  not  deal  here  with  absolute  results,  the  product  of  our  cal- 
culation does  not  quantitatively  measure,  but  it  does  indicate 
clearly  the  expenditure  of  energy  per  unit  of  time. 

The  Normal  S.  D.  R.  Index.  If  we  are  to  use  this  method  of 
estimating  the  energy  expenditvu'e  per  unit  of  time  we  must  estab- 
lish the  values  of  normal  persons.  For  that  purpose  the  following 
table  has  been  constructed.  This  table  is  based  upon  250  normal 
individuals  in  whom  the  pressure  ranged  within  what  we  consider 
the  extremes  of  normal  limits.  Here  are  included  only  those  cases 
in  which  the  minimum  pressure  did  not  exceed  100  mm.  Hg.  and 
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the  pulse  rate  did  not  exceed  90  beats  per  minute.  With  an  upper 
Hmit  of  about  150  mm.  Hg.,  I  beheve  we  are  within  the  normal 
bounds. 

TABLE  II.— total  ENERGY  INDEX  IN  TWO  HUNDRED  AND  FIFTY 

normal  persons. 


100 

100  to  120 42 

120  to  130 123 

130  to  140 44 

140  to  150 22 

150  to  160 16 


3  cases  average  13541  mm.  Hg.  per  minute 
15918 
16902 
17690 
18527 
21076 


250 

I  therefore  believe  that  in  normal  persons,  as  estimated  by  the 
energy  index,  that  the  pressure  does  not  exceed  20,000  mm.  Hg.  per 
minute. 

Variations  in  Energy  Expenditure  as  Detected  by  the 
Index.  Here  it  is  my  purpose  to  show  that  the  maximum  press- 
ure reading  alone  conveys  practically  no  information  concerning 
the  activity  of  the  circulation. 

The  following  table  is  based  upon  observations  made  upon  a 
group  of  2S9  young  men  between  the  ages  of  fifteen  and  thirty  years. 
I  have  chosen  the  extreme  cases  of  each  group,  and  show  that 
while  Case  A  and  Case  Z  both  had  the  same  maximum  arterial 
pressures,  the  total  energy  expenditures  at  the  time  of  examina- 
tion was  very  much  greater  in  Case  Z  than  in  Case  A.  This  dif- 
ference of  activity  in  the  circulation  of  these  cases  was  quite  obvious. 
Some  of  these  yoinig  men  entered  the  examination  room  anxious- 
looking,  pale,  with  apex  impact  prominent,  and  at  first  glance  it 
could  be  seen  they  were  in  a  state  of  mental  and  nervous  excitation 
with  the  usual  effects  upon  the  cardiovascular  system. 

The  energy  index  in  these  cases  showed  this  increased  action, 
whereas  the  maximum  pressure  reading  indicated  nothing  of  what 
was  actually  going  on  at  that  time. 


table  III.- 


Maximuin  blood 
No.  of        pressure,  mm. 
Group.       cases.  Hg. 


1 

41 

From 

110  to  120 

2 

99 

120  to  130 

3 

70 

130  to  140 

4 

43 

140  to  150 

5 

26 

150  to  160 

C 

4 

100  to  170 

energy   INDEX   IN 

TWO 

hundred 

bty-nine  cases. 

Extreme 

Energy  index, 

instances. 

Maxi- 

Mini- 

mm. Hg. 

Case. 

mum. 

mum. 

Pulse. 

per  min. 

/'^ 

115 

52 

72 

12.024 

\z 

110 

88 

124 

24,552 

/A 

124 

68 

08 

13,056 

\z 

125 

100 

120 

27,120 

(a 

138 

90 

04 

14,592 

\z 

132 

118 

132 

33,000 

/a 

142 

85 

60 

15,436 

iz 

148 

98 

120 

29,520 

/a 

150 

90 

70 

18.240 

iz 

150 

115 

88 

27,440 

/a 

164 

110 

68 

18,632 

iz 

162 

80 

120 

29,040 
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Effect  of  Physical  Exertion  as  Indicated  by  the  S.  D.  R. 
Index.  During  the  past  year,  with  the  assistance  of  Dr.  W.  L. 
Marks,  of  the  Carnegie  Institute  of  Technology,  I  made  a  rather 
extensive  series  of  observations  upon  the  effect  of  graduated 
amounts  of  physical  exertion  upon  the  circulatory  system  and 
calculated  the  results  by  the  S.  D.  R.  index.  This  work  will  be 
published  later  in  detail,  but  for  the  present  purpose  I  cite  an 
instance  of  the  results  obtained.  The  exercise  consisted  of  running 
to  the  time  of  a  metronome  at  the  rate  of  1.52  steps  per  minute  for 
a  period  of  one  minute: 


Case  A. 

Case  B. 

Pulse. 
Before     ...         72 

Sys- 
tolic. 
104 

Dias- 
tolic. 

78 

Index, 

mrn.  Hg. 

13,104 

Pulse. 
100 

Sps- 
tolic. 
120 

Dias-  . 

tolic. 

85 

Index, 

mm.  H6 

20,500 

15  seconds  after          92 

132 

90 

20,424 

1,32 

165 

95 

34,320 

5  minutes  after         80 

120 

SO 

16,000 

108 

130 

90 

23,760 

These  figures  in  all  cases  show  (1)  that  each  one  of  the  triad  is  a 
constantly  varying  factor;  (2)  they  show  that  with  the  exertion 
there  came  an  increased  demand  upon  the  circulatory  system,  and 
that  as  this  demand  ceased  the  activity  lessened  and  returned 
toward  the  normal,  sooner  in  some  cases  than  in  others,  and 
finally  the  figures  show  the  degree  of  reaction  on  the  part  of  the 
circulatory  system. 

By  observing  the  effects  of  definite  amounts  of  physical  exertion 
upon  the  circulatory  system,  as  indicated  by  the  S.  D.  R.  index, 
and  by  noting  the  degree  and  duration  of  the  increase,  we  have 
come  upon  a  method  of  estimating  the  circulatory  efficiency  of  our 
subjects.  This  we  will  treat  fully  in  a  later  consideration  of  this 
subject. 

Sltvimary.  1.  It  is  an  axiom  that  changes  in  the  activity  of  the 
circulatory  system  are  accomplished  by  the  adjustment  of  three 
factors:  the  maximum  pressure,  minimum  pressure,  and  pulse 
rate. 

2.  That  since  these  are  measurable  factors  a  calculation  based 
upon  this  triad  should  indicate  the  total  energy  expenditure  of  the 
circulatory  system. 

3.  The  product  of  such  a  calculation,  which  I  termed  the  energy 
index,  under  normal  conditions  represents  a  kinetic  force  per  minute 
equal  to  not  over  20,000  mm.  Hg.  pressure. 

4.  In  the  S.  D.  R.  index  or  the  energy  index  we  have  a  method 
which  is  based  upon  the  three  measurable  factors  of  the  circulation, 
and  one  which  indicates  per  unit  of  time  the  total  expenditure 
of  energy  by  the  circulatory  system  in  the  performance  of  its 
functions. 
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THE   BLOOD-PRESSURE   IN   PNEUMONIA. 
By  Frederick  Tice,  M.D., 

CHICAGO,    ILLINOIS. 

(From  the  Eighth  Medical  Service  of  the  County  Hospital,  Chicago.) 

From  a  clinical  stand-point  the  mode  of  death  in  pneumonia  is 
of  the  greatest  importance.  On  this  determination  the  prognosis 
and  treatment  must  necessarily  in  greater  part  depend.  It  is  safe 
to  say  that  the  larger  number  of  clinicians  will  accept  the  statement 
of  von  Jiirgenson  that,  "Patients  who  die  of  pneumonia  are  killed 
by  cardiac  insufficiency." 

The  factors  assigned  in  producing  the  cardiac  failure  are  (1) 
the  pneumonic  exudate  interfering  with  and  obstructing  the  pul- 
monary circulation,  thus  increasing  the  work  of  the  right  heart; 
(2)  the  pneumonic  changes  in  and  about  the  lung  resulting  in  a 
disturbance  of  the  normal  pulmonary  influence  in  maintaining  the 
circulation  and  (3)  the  injurious  effects  of  the  fever  on  the  heart. 

One  of  the  important  problems  in  the  study  of  pneumonia  is 
that  associated  with  the  causative  factors  of  the  cardiac  failure. 

The  slight  mechanical  influence  on  the. lesser  circulation  and  the 
interference  of  the  respiratory  assistance  to  the  circulation  can 
hardly  be  seriously  considered,  especially  when  a  small  localized 
consolidation  produces  a  fatal  outcome  or  an  enormous,  perhaps, 
complete  involvement  of  one  entire  lung,  goes  on  to  a  favorable 
termination.  Even  the  myocardial  degeneration  described  by 
von  Jiirgenson,  Zenker,  and  Liebermeister  as  due  to  the  pyrexia 
was  brought  into  question  by  Aufrecht  when  he  directed  attention 
to  cardiac  failure  in  pneumonia  with  slight  fever  and  the  infrequent 
occurrence  of  the  same  in  diseases  with  long-protracted  fever,  as  in 
typhoid. 

However,  it  must  be  admitted  that  pneumonia  patients  die  and 
the  fatal  termination  is  usually  manifest  by  signs  and  symptoms  of 
circulatory  failure.  At  present  it  is  generally  admitted  that  the 
circulatory  disturbance  is  produced  by  the  pneumococcal  toxemia, 
but  how  or  in  what  manner  has  not  been  definitely  determined. 

Admitting  that  the  fatal  issue  is  brought  about  by  a  circulatory 
failure,  the  result  of  the  toxemia,  it  is  evident  that  some  portion 
of  the  cardiovascular  apparatus  must  be  involved.  For  practical 
purposes  this  means  anatomical  or  functional  changes  in  either  the 
heart  or  the  vascular  system,  including  the  contained  blood,  while, 
undoubtedly,  in  some  instances  there  is  a  simultaneous  involvement 
of  the  entire  circulatory  apparatus. 

Regardless  of  a  few  exceptions,  it  was  formerly  quite  generally 
accepted  that  the  myocardium  was  at  fault,  until  Romberg^  and  his 

'  ExperimenteUe  Untersuchnngen  liber  die  Allgemeine  Pathologic  der  Kreislauf- 
Storung  bei  Acuten  Infectionskrankheiten,  Arch.  f.  klin.  Med.,  1899,  Ixiv,  652. 


92  tice:  blood-pressure  ix  pxeoioxia 

associates  investigated  the  problem  experimentally  and  arrived  at 
the  conclusion  that  the  circulatory  failure  invariably  followed  an 
exhaustion  or  paralysis  of  the  vasomotor  center  in  the  medulla. 
Since  that  time  up  to  recently  the  vasomotor  theory  has  held  full 
sway,  to  the  complete  exclusion  of  the  previously  accepted  idea 
of  myocardial  degeneration. 

However,  as  might  be  expected,  recent  experimental  and  clinical 
investigation  has  again  emphasized  the  importance  of  the  cardiac 
involvement  and  with  a  corresponding  diminution  of  the  influence 
of  the  vasomotor  mechanism. 

Xewburgh  and  ^Minot,^  in  their  clinical  study  of  pneumonia, 
among  other  findings,  arrived  at  the  conclusion  that  the  blood- 
pressure  curve  did  not  suggest  a  failure  of  the  vasomotor  center. 
This  conclusion  has  been  amply  confirmed  experimentally  by 
W.  T.  Porter  and  L.  H.  and  I.  Xewburgh.^  They  were  able  to 
demonstrate  that  the  vasomotor  center  was  not  impaired  in  fatal 
pneumonia. 

Even  more  convincing  are  the  microscopic  findings  of  Willson,'* 
as  determined  in  the  fatal  pneumonias.  In  every  instance  he  was 
able  to  detect  myocardial  changes  due  either  to  a  toxemia  or  a  local 
infection.  That  it  could  be  otherwise  is  hardly  to  be  expected, 
when  it  is  recalled  that  fatal  pneumonia  is  accompanied  by  a  tox- 
emia and  practically  every  case  with  a  pneumococcal  septicemia. 

With  the  evidence  at  hand  it  is  apparent  that  no  definite  and 
final  statement  can  be  made,  further  than  fatal  pneumonias  die  with 
the  clinical  manifestations  of  a  circulatory  failure,  the  result  of  a 
pneumococcal  toxemia  and  septicemia;  but  whether  the  myo- 
cardium or  the  vasomotor  apparatus  is  chiefly  involved  remains 
in  doubt.  Perhaps  it  may  be  ultimately  determined  that  there  are 
various  groups  in  which  one  or  the  other  predominates,  while  in 
some,  both  the  myocardium  and  vasomotor  system  are  concerned. 

On  the  experimental  findings  of  Romberg  and  his  associates,^ 
G.  A.  Gibson^  formulated  a  statement  in  reference  to  the  relation 
of  the  blood-pressure  to  the  pulse-rate,  known  as  the  Gibson  rule, 
which  is  as  follows:  "When  the  arterial  pressure,  expressed  in 
millimeters  of  mercury,  does  not  fall  below  the  pulse-rate,  expressed 
in  beats  per  minute,  the  fact  may  be  taken  as  of  excellent  augury, 
while  the  converse  is  equally  true.  From  the  work  of  the  last  few 
years  in  my  own  wards  no  fact  is  more  certain  than  this." 

During  the  past  few  months  a  careful  clinical  study  of  the  appli- 
cation of  this  rule  has  been  made  of  the  pneumonias  admitted  to 
the  Ward  Eight  ^Medical  Service  at  the  County  Hospital.    In  each 

2  The  Blood-pressure  in  Pneumonia,  Arch.  Int.  Med.,  1914,  xiv,  48. 

3  The  State  of  the  Vasomotor  Apparatus  in  Pneumonia,  Am.  Jour.  Physiol..  1914, 
XXXV. 

*  The  Heart  in  the  Pneumonias,  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  981. 
5  Loc.  cit. 

^  Some  Lessons  from  the  Study  of  the  Arterial  Pressure,  Edinburgh  Med.  Jour., 
1908,  n.  s.,  xxiii,  17. 
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instance  a  careful  record  was  made  of  the  pulse,  temperature,  and 
respiration  rate  every  four  hours.  The  systolic  blood-pressure,  by 
the  auscultatory  method,  was  determined  at  least  every  twelve 
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Chart  I. — Chart  from  a  case  of  pneumonia  with  recovery,  showing  blood-pressure 
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hours.  From  these  records  a  chart  was  made  showing  the  pulse- 
rate  and  blood-pressiu-e  curves.  For  convenience  the  temperature 
ciu-ve  as  well  as  the  time  and  amount  of  digitalis  administered, 
were  also  included.  The  number  of  pneumonias  so  charted  includes 
31  cases,  which  may  be  divided,  for  further  study,  into  two  groups 
according  to  the  relative  position  of  the  blood-pressure  above  or 
below  the  pulse-rate. 

GROUP   1— BLOOD-PRESSURE   CONSTANTLY,   OR   IN   GREATER   PART, 
ABOVE   THE   PULSE-RATE. 


No.      Name.     Age. 


Involvement. 


Leuko-     r  n^ 
c>t«s.    °-  ^'- 


Complica- 
tions. 


Result. 


Gibson 
rule. 


1    ^L  M. 

39 

Left  lower 

14,000 

4 

Mitral  insuf- 
ficiency 
Nephritis 

Died 

Negative. 

2    0.  E. 

44 

Right  lower 

8,128 

4 

Mitral  insuf- 
ficiency 

Recovered 

Positive. 

3    D.  N. 

.S9 

Left  lower 

3 

Recovered 

Positive. 

4    M.  G. 

29 

Left  lower 

19,350 

2 

Recovered 

Positive. 

5    M.  R. 

44 

Right  upper 

19,400 

4 

Mitral  insuf- 
ficiency 

Recovered 

Positive. 

6    M.  M. 

24 

Right  lower 

14,000 

9 

Recovered 

Positive. 

7    F.  S. 

63 

Both  lower 

24,000 

7 

Myocarditis 
Nephritis 

Died 

Negative 

8    E.  C. 

48 

Left  lower  and  upper 

29,300 

6 

Recovered 

Positive. 

9    V.  C. 

27     Right  lower 

11,700 

1 

Recovered 

Positive. 

10    T.  T. 

23     Left  lower 

14,000 

7 

Recovered 

Positive. 

11    S.  G. 

58    Left  lower 

80,000 

3 

Myocarditis 

Obesity 

Pleurisy 

Dipd 

Negative. 

12    V.  M. 

21     Both  lower 

20,000 

4 

Recovered 

Positive. 

13    A.  McD. 

48     Right  lower  and  middle 

14,000 

5 

Nephritis 

Recovered 

Positive. 

14     M.  M. 

56     Left  lower  (complete) 

33,800 

? 

Pleurisv 

Died 

Negative 

Left  upper  (partial) 

Dilated  heart 

15     H.  E. 

70 

Right  lower 

31,300 

6 

Nephritis 
Mvocarditis 

Died 

Negative. 

16    M.  E. 

43 

Right  lower 

17,700 

0 

Bilateral 
pleurisy 

Recovered 

Positive. 

17    E.  C. 

1 

64 

Left  upper 

27,800 

6 

Recovered 

Positive. 

Summary:    Of  the  17  cases,  12  complied  with  the  rule,  or  70.5 
per  cent. 

GROUP   2— BLOOD-PRESSURE   CONSTANTLY,   OR   IN   GREATER    PART, 
BELOW   THE   PULSE-RATE. 


No.      Name. 

-Age. 

Involvement. 

Leuko- 
cjtes. 

Day 

of  ill- 
ness. 

Complica- 
tions. 

Result. 

i 
Gibson 
rule. 

1     LK. 

38 

Right  lower  and   right 

5 

Recovered 

Negative. 

2     T.  W. 

49 

Left  lower 

20,500 

7 

Nephritis 

Died 

Positive. 

3     L.  S. 

19 

Both  lower 

15,000 

8 

Pleurisy 

Recovered 

Negative. 

4     M.  L. 

61 

Both     left     and     right 

14,250 

? 

Died 

Positive. 

5    A.  M.  R. 

41 

Right  upper  and  middle 

26,250 

8 

Died 

Positive. 

6  1  L.  L. 

13 

Right  upper 

37,550 

3 

Recovered 

Negative. 

7  '  M.  V. 

35 

Right  lower  and  middle 

11,700 

9 

Nephritis 

Died 

Positive. 

8  ]  N.  W. 

42 

Right  lower 

16,500 

8 

Died 

Positive. 

9  j  E.  D. 

18 

Left    lower    and    right 
empyema 

11,300 

5 

Empyema 

Recovered 

Negative. 

10    J.  S. 

.56 

Left  lower 

11,800 

1 

Died 

Positive. 

11    G.  C. 

22 

Left  lower 

36,000 

6 

Pleurisv 

Recovered 

Negative. 

12    D.  A. 

32 

Both   lower 

16,400 

6 

Pregnant 

(5  months) 
Nephritis 

Died 

Positive. 

13    C.  B. 

26 

Right  lower 

12,600 

7 

Pleurisy 

Recovered 

Negative . 

14    A.  D. 

28 

Both  lower 

15,100 

' 

i 

Died 

1 

Positive. 

Summai 

v: 

Of  the  14  cases 

,  8  complied  with  the  rule, 

or  57.1 

per  cent. 
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As  will  be  observed  in  the  first  group  of  17  cases,  12,  or  70.5 
per  cent.,  complied  with  the  rule,  while  in  the  second  group  of  14 
cases,  8,  or  57.1  per  cent.,  were  positive,  thus  agreeing  with  the  rule. 
Of  the  total  of  the  two  groups,  31  cases,  20,  or  04.5  per  cent.,  verified 
the  observations  of  Gibson. 

A  reasonable  explanation  for  four  of  the  five  discrepancies  in 
the  first  group  is  to  be  found  in  the  presence  of  a  nephritis  in  three 
and  a  myocarditis  and  obesity  in  the  fourth. 

In  the  second  group,  of  the  6  deviations  from  the  rule,  3  were 
comparatively  young,  with  soft  elastic  vessels,  in  which  presumably 
a  relatively  lower  pressure  existed  before  the  onset  of  the  pneu- 
monia, or,  at  least,  were  able  to  withstand  a  greater  depression  of 
the  circulation. 

Excluding  the  7  cases  in  which  a  reasonable  exception  existed, 
of  the  remaining  24  only  4  failed  to  comply  with  the  rule. 

Aside  from  the  prognostic  significance,  the  blood-pressure  and 
pulse  ratio  have  been  of  the  greatest  assistance  and  satisfaction  as 
a  guide  to  the  administration  of  cardiac  stimulants.  In  some  no 
stimulation  was  used,  while  in  others  one  or  two  intravenous 
injections  of  digitalis  were  sufficient  to  reduce  the  pulse-rate,  increase 
the  blood-pressure,  and  produce  a  crossing  of  the  curves. 


REGENERATION    OF   BONE.^ 
By  Franklin  D.  Smith,  M.D., 

CHICAGO,    ILLINOIS. 

(From  the  Laboratory  of  Clinical  Pathology  of  the  University  Hospital,  Chicago, 

Illinois.) 

The  regeneration  of  bone,  formerly  with  reference  to  the  repair 
of  fractures  and  in  the  past  century  to  the  ultimate  fate  of  the 
bone  transplant,  has  been  a  much-debated  topic.  One  of  the 
earliest  and  foremost  investigators  in  this  field  of  research  was  the 
French  naturalist  Duhamel  du  Monceau,  who,  in  1739,  called 
attention  to  the  active  role  played  by  the  periosteum  in  the  regen- 
eration of  bone.  But  the  exhaustive  work  of  the  eminent  French 
surgeon  Dupuytren,  placed  the  subject  upon  a  scientific  basis. 
Oilier,  Barth,  Axliausen,  and  others  have  presented  many  valuable 
contributions  to  the  subject. 

Cellular  Dynamics.  Some  idea  of  cellular  dynamics  is  essential 
for  an  adequate  understanding  of  the  physiological  mechanism  of 

*  This  article  does  not  refer  to  the  transplantation  of  compact  bone  into  cancellous 
bone. 
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transplanted  tissue.  The  mere  removal  of  a  living  cellular  mass 
from  its  regulated  supply  of  assimilative  material — the  consti- 
tuents of  the  blood  and  lymph — does  not  mean  death  to  its  indivi- 
dual cells.  Cellular  life  may  proceed  within  certain  limits  without 
either  organic  or  somatic  influence  and  under  proper  chemicophysio- 
logical  environment  will  retain  its  inherent  vitality  long  after  its 
enforced  separation  from  living  matter.  Upon  these  fundamental 
physiological  factors  depend  the  eventual  outcome  of  all  trans- 
planted tissue,  bone  included.  The  successful  transplantation  of 
tissue  is  dependent  upon  the  continuance  of  the  cellular  life  of  the 
transplant,  and  likewise  necessitates  the  growth  of  the  individual 
elements  or  their  regeneration.  The  living  cell  just  before  its 
removal  from  the  donor  is  undergoing  katabiotic  and  bioplastic 
activities  respectively,  dissipation  of  kinetic  energy  in  the  per- 
formance of  function,  and  the  conversion  of  kinetic  energy  into 
potential  energy,  i.  e.,  storing  up  energy  in  the  formation  of  the 
complex  molecules  of  the  cells — substance  growth.  We  can  dismiss 
the  katabiotic  activity  going  on  in  the  cell  by  merely  stating,  for 
lucidity,  that  these  activities  are  the  responses  to  external  stimuli, 
either  "directly  or  through  the  intermediation  of  the  nervous 
system."  The  length  of  time  the  transplanted  cell  shall  continue 
to  functionate  will  depend  upon  the  amount  of  potential  energy 
that  it  carries  with  it.  Highly  differentiated  cells  will  have  reserved 
a  minimum  of  potential  energy,  i.  e.,  the  functional  demand  placed 
upon  the  bone  cell  is  so  great  and  hence  its  bioplastic  activity  so 
limited  that  even  in  the  most  favorable  environment  it  (bone  cell) 
could  not  be  expected  to  regenerate  sufficiently  to  maintain  the 
imity  of  the  graft.  Therefore,  since  the  vegetative  potentiality 
of  the  bone  cell  is  nil,  the  regeneration  of  the  bone  must  come 
from  a  more  embryonic  cell.  "  The  more  we  study  the  differentiated 
tissues  of  the  body  the  more  it  is  brought  home  to  us  that  the  fully 
developed  and  differentiated  cell,  as  such,  exhibits  little  active  mul- 
tiplication, and  that  to  a  very  large  extent,  under  normal  condi- 
tions, the  removal  of  the  cell  worn  out  by  use  is  brought  about  by 
the  presence  and  reproductive  activity  of  'mother  cells,'  of  cells, 
that  is,  present  in  the  tissues  in  a  relatively  undifferentiated  form, 
or,  as  we  are  accustomed  to  term  it,  of  embryonic  type."  (Adami.) 
The  embryonic  type  of  bone  cell  is  the  osteoblast  which  is  every- 
where present  in  true  osseous  tissue,  in  great  numbers,  in  the  com- 
pact periosseous  layer,  in  the  Haversian  system,  the  marrow,  and 
endosteal  layer.  In  these  cells,  gro^'th  is  at  its  maximum,  function 
at  a  minimum;  assimilation  and  gro^i:h  with  only  slight  functional 
demands  are  the  distinctive  features  of  their  existence.  The 
amount  of  reserved  potential  energy  of  any  individual  cell  is 
extremely  variable,  but  upon  its  reserve  capacity  depends  the 
time  limit  of  existence  before  new  pabulum  is  supplied.  With 
the  establishment  of  a  blood  supply  compatible  with  the  demands 
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of  the  graft,  from  a  few  hours  to  many  days  after  the  transplanta- 
tion, the  cells  are  in  a  more  favorable  condition  for  growth  than 
when  first  transplanted.  When  existing  upon  their  own  reserve 
store  of  energy  the  cells  gradually  fall  below  the  limit  of  maximum 
efficiency,  so  that  as  revascularization  proceeds  the  cells  are  in 
active  demand  for  new  pabulum,  stimulation  to  growth — or,  as 
Weigert  states  it,  "the  katabiotic  use  of  material  in  function 
removes  the  obstruction  to  growth."  While  the  bone  cells  in  the 
periphery  of  the  graft  have  sufficient  reserve  force  to  maintain 
their  vitality  until  reenforced  by  the  permeation  of  the  serum  of 
the  host,  the  bone  cell  encased  in  its  calcified  matrix  at  any  dis- 
tance from  the  new  supply  of  food  will  become  necrotic  along  with 
its  ground  substance.  This  calcium  saturated  ground  substance 
must  undergo  dissolution  before  new  bone  can  be  laid  down,  and 
most  likely  the  dissolved  calcium  salts  a/e  reprecipitated  again 
by  the  rapidly  maturing  osteoblasts. 

The  graft  consists  of  a  multicellular  mass,  each  cellular  con- 
stituent composed  of  masses  of  biophores.  The  magnitude  of 
growth  of  each  unit  mass  of  biophores  is  determined  by  two  factors: 
(1)  the  relation  of  the  area  of  surface  contact  of  the  unit  mass  of 
biophores  to  the  intermediate  substance  (the  cytoplasm),  and  (2) 
the  relation  of  surface  contact  of  the .  cytoplasmic  mass  to  the 
surrounding  assimilative  material  (plasma  of  the  host).  There 
exists  a  certain  ratio  between  the  optimum  efficiency  of  the  cells 
and  their  surface  contact.  Not  until  this  maximum  ratio  is 
exceeded  will  there  be  nuclear  division.  It  is  readily  conceived 
that  the  above  relations  vary  for  almost  each  individual  cell  of 
the  transplant,  since  some  cells  will  be  more  remote  from  the 
maximum  supply  of  pabulum  than  others,  and  therefore  changes 
in  the  biophores  dominating  the  cells.  Modification  of  the  environ- 
ment of  like  })iophores,  and  eventually  adaption  of  these  biophores 
to  this  environment,  constitutes  the  process  of  differentiation  of 
the  cells;  differentiated  osteoblasts  are  mature  bone  cells.  Any 
gross  change  in  the  biophoric  material  is  associated  with  corre- 
sponding alteration  in  the  cytoplasm,  histological  and  physiological 
modification  of  the  entire  cell. 

Complexity  of  Bony  Structure.  The  regeneration  of  bone 
is  a  very  complex  process.  Bone  is  a  tissue  containing  se\'eral 
important  constituents,  i.  e.,  the  mature  bone  cell  encased  in  a 
calcium  salt  deposit  over  which  it  rules;  a  complex  Haversian 
system  containing  endothelium,  fibroblasts,  osteal  fibroblasts  in 
all  stages  of  development,  lymph  spaces,  and  all  the  elements  of 
circulating  blood.  Its  matrix  is  a  highly  specialized  ground  sub- 
stance which  is  capable  of  supersaturation  with  the  earthy  salts. 
Its  many  modes  of  development  only  serve  to  mystify  the  ultimate 
structure;  probably  no  tissue  in  the  human  body  has  as  many 
modes  of  de\'elopment  as  bone.    The  complexity  of  the  structure 
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and  development  is  the  one  obstacle  encountered  in  the  solution 
of  any  problem  in  which  bone  either  alone  or  in  combination  with 
other  tissues  is  involved.  In  the  study  of  any  problem  or  problems 
in  which  bone  receives  consideration,  it  is  of  paramount  impor- 
tance to  keep  in  mind  the  presence  of  the  osteoblast,  which  can- 
not be  differentiated  morphologically  from  the  ordinary  fibroblast, 
but  which  can  assume  the  property  of  either  secreting  osseomucin 
or  chondromucin,  and  eventually  becoming,  during  its  course  of 
development,  a  highly  differentiated  bone  cell,  surrounded  in  its 
mature  state  by  calcareous  walls.  By  virtue  of  its  inherent  power, 
it  is  the  ruler  of  calcium  deposition  within  the  area  of  its  influence, 
and  also  retains  the  power  of  dispersing  it.  In  the  absence  of  any 
data,  up  to  the  present  writing,  to  the  contrary,  the  mature  bone 
cell  is  an  end-product,  incapable  of  reproducing  itself,  and  in  the 
event  of  its  death  the  calcareous  ground  substance,  over  which  its 
ruling  influence  prevades,  remains  "inherently  immutable,"  requir- 
ing time  and  foreign-body  giant  cells  for  its  removal.  Although 
it  is  possible  to  produce  division  by  mitosis  of  the  mature  bone 
cell  by  incubating  in  vitro  on  artificial  media,  this  must  not  be 
interpreted  as  being  possible  to  produce  new  bone.  Mitosis  is 
not  always  synonymous  with  growth. 

Development  of  Boxe.  In  the  consideration  of  the  problems 
of  regeneration  of  bone,  it  is  advisable  at  this  point  to  merely  call 
attention  to  the  many  modes  of  regeneration  and  development  of 
bone.  In  the  embryonic  state,  it  may  arise  either  direct  from 
fibrous  tissue,  in  which  case  it  is  known  as  intramembranous  bone, 
or  it  may  develop  from  cartilage,  as  an  intermediate  stage,  and  is 
then  known  as  intracartilaginous  or  endochondral  bone.  It  is 
never  of  primary  formation,  although  always  derived  from  mesen- 
chyme. Either  method  is  complex  in  its  development.  After  it 
has  passed  through  the  developmental  stage  and  true  bone  is 
formed,  the  process  of  regeneration  and  repair  are  far  from  simple 
processes.  In  the  repair  of  fractures,  new  bone  may  be  formed 
direct  or  formed  by  passing  through  an  intermediate  stage  of 
cartilage  but  eventually,  however  formed,  fills  in  the  space  between 
the  fragments.  Loss  in  bony  structure,  however  produced,  may 
demand  regeneration  of  bone  for  the  preservation  of  the  function 
of  the  part.  This  process  will  vary,  depending  upon  the  type  of 
bone  upon  which  such  a  demand  is  placed.  The  space  may  be 
filled  in  by  bone  formed  from  the  periosteimi  or  from  osseous  tissue 
Xjer  se.  Either  process  will  vary  with  membraniform  bone  or 
chondriform  bone,  while  in  the  latter  type  of  regeneration  the 
cartilage  cells  may  be  (a)  converted  into  bone  cells  and  the  sur- 
rounding matrix  converted  into  osseous  tissue,  or  (6)  through  the 
agency  of  fibroblasts,  layers  of  young  cells  are  deposited  upon  the 
cartilaginous  remains.  Just  what  role  the  marrow  plays  in  the 
regeneration  of  bone  is  a  much-disputed  topic  at  present. 
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The  Metaplastic  Theory  of  Bone  Formatton.  True  bone 
formation  in  vessel  walls,  etc.:  In  this  connection,  it  may  be  well 
to  pause  and  inquire  into  the  mode  of  formation  of  true  bone  in 
heterotopic  tissues,  such  as  bloodvessels,  the  choroid  coat  of  the 
eye,  and  in  the  ossification  of  laryngeal  and  tracheal  cartilage  in 
advancing  age. 

For  many  years  the  formation  of  bone  in  heterotopic  tissues 
was  considered  a  rare  incidence.  But  since  the  work  of  Barth 
(1895),  Pollack  (1901),  Sacerdotti  and  Frattin  (1902),  Poscharissky 
(1905),  Bunting  (1906),  and  Brueger  and  Oppenheim  (1908),  the 
formation  of  true  bone,  even  with  its  associated  cellular  marrow 
(red),  is  not  an  uncommon  occurrence.  W.  Harvey  (1907),  of 
Toronto,  was  able  to  produce  true  bone  in  the  aorta  of  rabbits  by 
the  application  of  irritants  to  the  vessel  walls.  In  from  two  to  six 
months  after  the  application  of  a  3  per  cent,  solution  of  silver 
nitrate  or  a  2  per  cent,  solution  of  copper  sulphate  to  the  outer 
coat  of  the  vessel  wall  of  the  aorta,  Harvey  was  able  to  demon- 
strate the  formation  of  bone  with  its  Haversian  canals,  with  bone 
marrow  or  bone  alone,  or  the  development  of  osteoid  tissue  in  areas 
of  calcification.  A  very  important  question  naturally  arises  as  to 
the  mode  of  development  of  bone  in  these  unnatural  situations. 
The  metastasis  or  displacement  theory  of  Cohnheim  assumes  the 
presence,  in  these  unexpected  situations,  of  misplaced  embryonic 
tissue,  which  by  some  unknown  force  takes  on  active  vegetative 
development.  This  theory  might  be  acceptable  if  it  were  not  for 
the  comparatively  common  occurrence  of  such. bony  tissue,  and 
moreover,  the  incidence  points  to  a  preponderance  of  such  a  fre- 
quency of  occurrence  of  the  process  in  advanced  arteriosclerosis. 
Pollack  found  true  bone  formation  adjacent  to  the  calcium  deposits 
in  43  out  of  47  cases  in  which  the  process  was  studied.  There  are 
two  views  (Bunting)  concerning  the  formation  of  bone  in  hetero- 
topic tissues,  i.  e.,  (a)  that  there  is  a  direct  metaplasia  of  connec- 
tive tissue  into  bone  after  the  manner  of  callus  formation,  and  (6) 
that  the  calcific  material  is  eroded  with  the  formation  of  vascularized 
spaces  containing  tissue  cells,  some  of  which  take  on  the  function 
of  the  osteoblasts  and  la^^  down  bone,  some  of  the  osteoblasts 
becoming  included  and  forming  the  bone  cell.  Quoting  from  Bun- 
ting: "It  seems  clear,  then,  that  one  has  here  a  metaplasia  of 
connective-tissue  cells  into  osteoblasts,  for  in  vessels  and  heart 
valves  there  can  be  no  possibility  of  periosteal  or  perichondral 
sprouts  playing  a  part  except  in  pulmonary  foci.  As  to  the  stimulus 
which  leads  to  this  metaplasia  there  seems  to  be  a  uniformity  of 
opinion,  as  might  be  expected,  from  the  similarity  of  pictures 
presented  by  the  different  cases."  Paul  describes  the  process  as 
consisting  of  three  stages,  as  follows:  (a)  calcareous  degeneration, 
(6)  irritation  about  these  areas  of  degeneration  from  fracture  or 
other  injury  leading  to  inflammatory  proliferation,  (c)  ossification 
in  this  young  proliferating  tissue. 
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Bone  has  always  formed  where  young  connective  tissue  is  adja- 
cent to  calcium  deposits  and  the  metaplastic  process  is  evidently 
a  result  of  the  chemical  stimulus  of  the  calcium  salts.  Bone  cells, 
marrow  cells,  and  connective-tissue  cells  are  all  developed  from 
the  undifferentiated  mesoblastic  cells,  but  in  "adult  life  they 
seem  to  have  diverged  widely  in  nature  and  function."  The  special- 
ized differentiation  of  a  fibroblast  into  an  osteoblast  is  a  short  step, 
and  is  dependent  upon  the  nature  of  the  intercellular  substance 
deposited. 

To  return  to  the  first  appearance  of  true  bone  in  the  embryo,  it 
is  readily  seen  that  highly  differentiated  osseous  tissue  is  developed 
by  a  process  of  physiological  metaplasia  from  the  primary  meso- 
blastic tissue,  mesenchyme  accompanied  by  a  deposition  of  calcium 
salts.  We  must  not  forget  that  metaplasia  is  a  constant  process  in 
the  living  body,  occurring  both  as  a  physiological  and  pathological 
process,  as  is  seen  in  the  conversion  of  cartilage  into  bone  and 
ordinary  connective  tissue  into  fat  cells. 

Indirect  Regeneration  of  Mature  Bone  Cells.  By  the 
regeneration  of  any  tissue  is  meant  the  reproduction  of  that  tissue. 
The  ultimate  tissue  may  be  produced  in  either  one  of  two  ways, 
i.  e.,  (a)  through  a  process  of  direct  regeneration  (e.  g.,  epithelial 
cell  from  epithelial  cell),  or  (b)  by  indirect  regeneration  {e.  g., 
erythrocytes  from  the  mother-cell  mononuclear  of  the  marrow, 
etc.).  A  bone  cell  being  an  end-product  cannot  regenerate  itself 
but  must  depend  for  its  constant  reproduction  upon  the  indirect 
regeneration  of  the  osteal  fibroblasts  with  the  ultimate  formation 
of  true  bone  cells.  This  process  of  indirect  regeneration  has  been 
the  stumbling-block  of  many  researches  in  this  field  of  experimenta- 
tion. ^^'hat  is  meant  when  regeneration  of  bone  from  bone  is  referred 
to?  Certainly,  regeneration  of  osseous  tissue  from  osseous  tissue 
does  not  refer  to  the  reproduction  of  bone  cells  by  mitosis  with 
the  formation  of  new  bone  cells  and  new  ground  substance  with 
its  deposited  earthy  salts.  As  far  as  the  direct  division  of  mature 
bone  cells  there  is  no  available  data,  nor  even  a  suggestion  at  the 
present  time  that  such  a  division  is  possible  in  the  human  body. 
Therefore,  any  formation  of  new  osseous  tissue  from  osseous  tissue 
must  be  by  the  indirect  regeneration  and  development  of  its  osteal 
fibroblasts  into  new-formed  mature  bone  cells.  Should  a  bone 
cell  die  through  a  deficiency  of  its  inherent  internal  assimilation  or 
a  deficient  supply  of  pabulum,  as  may  happen  in  a  transplant,  the 
surrounding  calcareous  matrix  over  which  the  bone  cell  predomi- 
nates does  not  undergo  constant  replacement  and  absorption,  as 
any  living  tissue  must,  but  remains  unchangeable  only  to  be 
removed  in  due  course  of  time  by  the  endothelial  leukocytes,  osteo- 
clasts, etc.  Therefore  any  new  bone  that  is  deposited,  as  in  the 
case  of  the  transplant,  must  be  derived  from  the  indirect  regenera- 
tion of  the  osteal  fibroblasts  either  of  the  transplant  itself  or  from 
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the  host.  This  does  not  mean  that  all  transphmted  bone  dies 
and  that  all  new  bone  is  laid  down  by  the  indirect  regeneration  of 
the  osteal  fibroblasts.  Some  bone  cells  are  capable  of  retaining  their 
inherent  vitality  and  internal  assimilation  and  reign  supreme  over 
their  stipulated  area  of  calcified  matrix.  However,  it  must  be 
admitted,  whether  by  analogy  or  by  direct  proof,  that  the  entire 
quota  of  constituents  of  any  transplant  will  not  live,  cannot  live — 
while  other  constituents,  more  favorably  situated,  will  })e  bathed 
with  the  necessary  pabulum  compatible  with  the  retention  of  its 
inherent  vitality. 

Specificity  of  the  Osteoblast.  As  to  the  specificity  of  the 
osteoblast,  it  will  suffice  to  say  that  from  the  present  animal  experi- 
mentations its  specificity  is  extremely  doubtful.  Should  this  view 
prove  erroneous,  then  it  must  be  considered  as  a  wandering  cell  in 
the  blood  stream,  which  with  our  present  histological  technic 
cannot  be  identified  as  such.  The  theory  of  the  metaplastic  forma- 
tion of  bone,  as  in  the  walls  of  the  bloodvessels,  has  much  in  its  favor. 

Bone  a  Living  Tissue.  Moreover,  bone  is  a  living  tissue  and 
not  an  end-product,  as  is  generally  considered.  It  undergoes  both 
progressive  and  retrogressive  metabolism  throughout  its  life, 
exactly  like  any  other  tissue  in  the  human  body.  Old  bone  is  con- 
tinuously resorbed  and  new  bone  laid  down.  Bone  stor.es  up  cal- 
cium, to  be  drawn  upon  in  time  of  need  just  as  subcutaneous  tissue 
stores  up  fat  and  the  liver  stores  up  glycogen. 

Any  tissue  must  undergo  internal  metabolic  changes  associated 
with  constant  renewal,  absorption,  and  repair  from  the  time  of  its 
inception  as  an  entity  until  complete  cessation  of  its  activities. 
These  properties  seem  comparatively  simple  when  tissue,  soft  and 
cellular,  undergoing  direct  regeneration,  is  under  consideration,  but 
when  a  tissue  is  apparently  immutable  because  of  its  hard  texture 
and  its  regeneration  being  dependent  upon  the  indirect  develop- 
ment of  a  mother  cell  the  complexity  of  the  process,  at  first  sight, 
is  immeasurable.  The  mechanical  resistance  of  the  hard,  calcified 
matrix  merely  delays  the  process  of  interchange  between  its  con- 
stituents and  is  only  a  matter  of  time,  all  processes  of  intercellular 
exchange  taking  place  as  in  any  cellular  structure  in  the  animated 
kingdom.  Nails  and  wire  used  in  the  treatment  of  fractures,  etc., 
produces  localized  absorption  of  the  bone  until  the  equalization  of 
pressure  is  compatible  with  the  vitality  of  the  part.  This  process 
of  absorption  of  bone  under  very  limited  pressure  is  seen  in  erosion 
of  the  ribs  and  sternum  in  an  aneurvsm  of  the  aorta.  Osseous 
tissue  is  very  susceptible  to  perverted  metabolic  processes,  as  is 
seen  in  the  pathological  changes  as  a  result  of  rickets,  syphilis, 
tuberculosis,  and  osteomalacia. 

Growth  of  Bone.  It  will  be  of  some  advantage,  now,  to  consider 
the  process  or  processes  of  the  growth  of  bone  both  longitudinally 
and  peripherally.    Primarily,  the  growth  of  bone  is  dependent  upon 
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the  internal  secretion  of  both  the  pineal  and  thyroid  glands,  as  is 
seen  in  cretinism,  gigantism,  and  acromegaly.  Disturbance  in  the 
secretion  of  the  pituitary  gland  has  been  suggested  as  an  important 
factor  in  the  lamellar  growth  seen  in  osteitis  deformans.  McCord 
has  definitely  proved  by  feeding  pineal  gland  to  young  animals, 
that  in  some  manner  it  exerts  a  marked  mfluence  on  developing 
bone.  Feeding  pituitary  extract  to  fracture  cases  does  not  influence 
the  time  of  permanent  callous  formation  nor  complete  union  of  the 
fractured  fragments,  as  has  been  shown  experimentally. 

The  longitudinal  growth  of  bone  takes  place  at  the  metaphysis, 
i.  e.,  the  diaphyseal  side  of  the  epiphyseal  cartilage.  In  this  situa- 
tion, because  of  its  nature  and  construction,  the  osteoblasts  receive 
an  abundance  of  pabulum  for  the  continuance  of  their  vegetative 
existence  and  also  sufficient  space  for  their  proliferation,  free  from 
unnecessary  crowding  of  the  ultimate  individual  constituents.  The 
growth  of  bone  in  this  region  is  dependent  upon  the  ossifying 
cartilage,  which  initiates  the  process  and  contains  a  full  quota  of 
all  the  elements  necessary  to  its  future  development.  If  for  any 
reason  the  cartilage  at  the  epiphysis  should  undergo  a  destructive 
process  with  the  complete  elimination  of  this  type  of  tissue,  then 
epiphyseal  proliferation  would  no  longer  be  possible  or  at  least 
would  be  retarded.  Under  normal  conditions  the  grcwth  of  the 
bone  is  limited  to  the  metaphysis;  however,  should  the  same  con- 
ditions prevail  in  any  portion  of  the  diaphysis,  the  osteoblasts  in 
this  area  would  be  stimulated  to  increased  vegetative  activity  with 
their  resultant  specialized  ground  substance  and  the  formation 
eventually  of  bone.  These  conditions  are  present  when  a  limited 
length  of  the  entire  circumference  of  the  shaft  of  a  bone  is  removed. 
The  gap  will  eventually  be  filled  in  by  the  proliferation  of  the  osteo- 
blasts in  this  region,  both  from  the  ends  of  the  bones  and  from  the 
periosseous  layer  of  osteogenetic  cells.  Moreover,  there  will  be 
renewed  activity  at  the  metaphysis  with  the  formation  of  bone 
pushing  the  entire  shaft  tow^ard  the  defect. 

Bone  is  increased  peripherally  by  subperiosteal  osseous  new 
formation,  from  the  activity  of  the  periosseous  osteogenetic  layer 
of  the  compact  bone.  This  view  is  accepted  by  all  during  the  period 
of  development,  but  is  contested  during  adult  life. 

Brief  Resume  of  the  Literature.  While  it  may  seem  a  repe- 
tition of  past  publications  to  attempt  even  a  brief  resume  of  the 
literature,  since  an  attempt  has  been  made  to  give  due  attention 
in  a  number  of  recent  contributions  on  the  subject,  nevertheless 
the  interpretation  placed  upon  each  set  of  experiments  and  con- 
clusions varies  both  with  the  individual's  fitness,  either  merely  as 
a  scientist  or  as  a  clinician,  and  with  the  subject  matter  under 
consideration.  I  shall  attempt  to  limit  my  resume  of  each  in\-esti- 
gator's  researches  to  the  statements  and  conclusions,  specifically 
referring  to  the  regeneration  of  bone^^^er  se.    No  attempt  will  be 
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made  to  discuss  pro  or  con  the  conclusions,  but  rather  to  allow  each 
individual,  unbiased,  to  formulate  his  own  deductions. 

Axhausen  (1907-1909):  "The  chief  source  of  new  bone  which 
replaces  the  necrotic  bone  of  the  transplant  is  the  periosteum,  then 
next  in  order  comes  the  marrow  and  endosteum,  and  third,  only  in 
case  of  implantation  into  bone  defects,  the  osteogenetic  tissues  of 
the  implantation  site." 

Tomita  (1908)  concludes  that  new  growth  of  bone  comes  from 
the  inner  layer  of  cells  of  the  periosteum  and  from  the  marrow  cells. 
The  cells  of  the  bone  itself  has  no  power  to  form  new  bone. 

Wieder  (1908):  "In  the  regeneration  of  bone  all  the  various 
elements,  viz.,  periosteum,  cortex,  endosteum,  and  marrow,  assist 
in  the  process."  "  Cortical  bone-forming  activity  does  not  manifest 
itself  until  after  considerable  absorption  of  the  cortex  has  occurred, 
so  that  it  may  be  due  to  the  liberation  of  bone  cells  which  take  on 
new  activity  and  again  precipitate  the  liberated  calcium  salts  in 
new  situations;  or  it  may  be  due  to  the  opportunity  for  the  ingrowth 
of  endosteum  into  the  widened  spaces."  "The  deeper  layers  of 
the  periosteum,  the  endosteum,  the  tissues  lining  the  Haversian 
canals,  and  the  bone  cells  are  probably  all  related  or  identical  tissues 
exhibiting  different  activities,  because  existing  under  different 
physical  conditions." 

Baschkirzew  and  Petrow  (1912):  "There  remains  nothing  else 
possible  than  to  accept  the  view  that  the  chief  source  of  the  regen- 
eration of  bone  transplanted  into  soft  parts  lies  in  the  primary 
layer  of  granulation  tissue  which  surrounds  the  transplant.  Bone 
in  different  degrees  of  necrosis  seems  to  exert  a  specific  irritation 
upon  the  connective  tissue.  Bone  freed  from  the  periosteum  trans- 
planted into  soft  parts  proves  themselves  capable  of  regeneration; 
periosteum  is  as  little  necessary  as  the  marrow." 

Cotton  and  Loder  (1913):  "The  essential  picture  is  summarized 
as  follows:  Disappearance  of  the  bone  cells  in  the  trabeculse  of 
the  transplant  and  also  to  some  distance  in  the  host.  The  graft  is 
covered  by  a  layer  of  endosteal  new  bone  which  unites  with  the 
endosteal  new  bone  of  the  host.  New  bone  is  formed  by  the  activity 
of  the  endosteoblasts  in  all  parts  of  the  graft,  centre  and  periphery." 

Lewis  (1914):  "Cortical  bone  free  from  its  periosteum,  endos- 
teum, and  marrow  will  retain  its  vitality  and  proliferative  power 
when  subdivided  into  small  fragments  and  replaced  into  the  tissues. 
Contact  with  living  bone  is  unnecessary  for  the  growth  of  the 
transplant;  larger  pieces  of  bone  may  be  transplanted  and  remain 
alive,  not  being  merely  grown  into  by  the  bone  in  which  they,  come 
into  contact."  "Bone  may  unite  after  a  fracture,  or  a  space  fill  in 
after  resection  without  the  aid  of  any  periosteal  or  bony  bridge." 
"Contradictory  results  of  careful  observers  can  be  explained  by 
the  variation  in  one  factor,  namely,  the  amount  of  blood  supply 
which  the  transplanted  bone  obtains." 


104  smith:  regexeratiox  of  bone 

Bancroft  (1914),  in  discussing  the  process  of  repair  of  bone 
following  trauma,  states  that  "one  is  impressed  with  the  idea  that 
the  calcium  salts  have  been  laid  dowTi  upon  ordinary  granulation 
tissue  in  the  perivascular  spaces;  that  is,  in  the  area  farthest  away 
from  the  bloodvessels.    This  is  early  formation  of  new  bone." 

]Mayer  and  Wehner  (1914)  state  "that  under  favoring  conditions 
many  bone  cells  of  the  transplant  can  maintain  their  vitality  until 
the  transplant  has  become  vascularized.  The  cells  of  the  Haversian 
canals,  particularly  of  the  young  bone,  possess  osteogenetic  power 
provided  their  vitality  is  maintained.  A  greater  part  of  the  trans- 
plant necrosis,  and  that  these  necrotic  areas  are  gradually  replaced 
by  new  bone  derived  from  the  specific  osteogenetic  cells  of  the 
periosteum,  endosteum,  and  Haversian  canals.  In  bone  trans- 
plants the  bone  cells  showed  no  new  formation  of  bone.  A  part  of 
the  transplanted  bone  dies,  another  part  lives  until  the  transplant 
is  vascularized.  The  dead  bone  is  partly  dissolved  by  the  young 
bone  cells,  which  form  new  bone  at  the  same  time,  which  is  gradually 
substituted  for  the  old  bone  and  penetrates  into  the  old  bone 
cavities." 

Gallic  (1914):  "Death  of  the  bone  graft  by  the  end  of  the  first 
week.  Revascularization  of  the  graft  by  the  second  week.  That 
in  l)()ne  grafts  as  well  as  in  living  bone,  bone  absorption  and  bone 
})uil(ling  are  the  properties  of  living  bone  cells.  By  the  end  of  the 
third  week  the  graft  is  completely  covered  by  new  bone." 

^IcWilliams  (1914):  "Living  bone  grafts  have  life  inherent  in 
themselves  and  are  capable  of  permanent  growth  even  when  trans- 
planted into  soft  parts." 

Phemister  (1914):  "Osteogenesis  in  bone  repair  occurs  from  the 
inner  layer  of  the  periosteum,  from  the  endosteum,  and  to  a  much 
less  extent  from  the  bone  cells  and  fibrous  content  of  the  Haversian 
canals.  The  great  mass  of  bone  cells  being  away  from  the  surface 
and  surroiuided  by  an  extensive  and  difficulty  permeable  calcified 
matrix  gradually  undergo  necrosis  and  absorption.  A  few  (bone 
cells)  about  the  periphery  and  lining  the  larger  vascular  spaces 
as  well  as  the  fibrous  elements  of  the  latter  may  survive  and  pro- 
liferate. A  fracture  through  a  transplant  unites  by  callus  formed 
from  the  surviving  cells  of  the  transplant  in  the  vicinity  of  the 
fracture.'" 

]\Iacewen  (1912):  "The  vegetative  capacity  of  the  bone  cell  is 
at  least  as  great  as  that  of  the  epithelial  cell.  Diaphyseal  bone 
graft  lives  and  actively  proliferates  in  its  new  surroundings.  That 
diaphyseal  bone  is  produced  by  the  proliferation  of  the  osteoblasts 
derived  from  the  preexisting  osseous  tissue.  As  long  as  the  bone 
cell  remains  embryonic,  it  exhibits  the  power  of  proliferation; 
when  it  reaches  maturity  it  assumes  the  fixed  tissue  type  and 
becomes  stationary.  This  period  is  coincident  with  the  calcareous 
deposition,  and  with  it  the  cessation  of  active  regeneration,  though 
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its  proliferating  potentiality  still  remains.  The  regeneration  of 
bone  is  proportionately  in  inverse  ratio  to  the  size  of  the  graft. 
The  vegetative  capacity  of  the  bone  cell  is  as  great  as  that  of  the 
graft.  The  vegetati^■e  capacity  of  the  bone  cell  is  as  great  as  that 
of  the  epithelial  cell,  and  if  one  grants  not  only  the  vitality  of  the 
transplanted  epithelium,  but  also  its  power  of  extensive  prolifera- 
tion, then,  judging  by  analogy,  the  bone  cell  ought  to  show  equal 
capability  of  living  and  growing  when  transplanted." 

That  practically  all  the  bone  cells  of  the  transplant  necrose 
is  sujjported  by  Barth,  Bonome,  ]\Iarchand,  Saltykow,  Axhausen, 
Frangenheim,  Baschkirzew.  and  Petrow,  while  the  theory  that  the 
graft  retains  its  vitality  and  proliferates  is  supported  by  Macewen 
and  ^NlcWilliams.  Phemister  is  inclined  toward  the  former  view, 
but  states  that  the  bone  cells  about  the  periphery  of  the  graft  may 
survi^•e  and  proliferate.  Xo  doubt  the  process  involved  is  as 
complicated  as  the  structure  is  complex,  and  no  one  theory  will 
explain  the  changes  in  detail. 

jNIethod  of  Study.  The  studies  of  the  regeneration  of  bone 
in  this  article  are  based  upon  the  histopathological  changes  pro- 
duced at  varying  periods  of  time  after  the  operative  procedures. 
The  operative  procedures  were  confined  entirely  to  the  practical 
application  of  the  transplant,  such  as  medullary  transplantation, 
either  cortex  of  the  crest  of  the  tibia  or  fibula  complete,  excluding 
macroscopic  evidence  of  the  periosteum;  inlay  transplantation, 
using  an  osteoplastid  containing  a  full  quota  of  elements,  periosteum, 
endosteum,  and  compact  bone,  placed  in  apposition  to  its  corre- 
sponding layers  of  the  host.  All  experiments  were  performed  on 
dogs,  rabbits,  or  sheep,  constantly  employing  the  isoplastic  or 
homoplastic  methods.  ^Yhile  these  methods  of  experimentation 
are  not  entirely  satisfactory,  due  to  the  dual  process  of  repair 
going  on  simultaneously,  i.  e.,  repair  of  fracture  and  regeneration 
of  the  transplant,  nevertheless  the  exact  duplication  of  the  practical 
application  of  the  problems  and  the  complexity  of  the  structure 
under  consideration  is  so  great  that  each  individual  element  cannot 
be  studied  separately,  the  method  outlined  above  is  not  without 
its  favorable  points.  Many  experimenters  have  endeavored  to 
separate  the  various  constituents  of  bone  by  removing  periosteum 
and  transplanting  each  singly  to  determine  its  bone-forming 
capacity.  These  have  been  only  futile  attempts,  as  it  has  been 
shown  elsewhere  that  it  is  impossible  to  remove  the  periosseous 
layer  of  osteogenetic  cells  with  the  periosteum  without  at  the  same 
time  ^emo^•ing  a  considerable  portion  of  the  cortex.  Any  attempt 
that  has  been  made  has  been  a  recourse  to  false  security  and  is 
unscientific. 

Four  Factors  Involved  in  the  Successful  Transplantation 
of  Bone.  When  an  osseous  transplant  is  transplanted  into  bone, 
either  to  fill  in  a  loss  of  substance  or  to  lend  mechanical  support 
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to  the  ends  of  a  fractured  bone,  there  are  certain  chemical,  physical, 
and  physiological  demands  placed  upon  the  transplant  itself,  and 
also  upon  the  adjacent  tissues  of  the  host,  namely: 

1.  Temporary  maintenance  of  nutrition  not  lower  than  the 
minimum  compatible  with  the  retention  of  the  complete  internal 
assimilation  of  the  various  elements  of  the  transplant. 

2.  Permanent  establishment  of  a  sufficient  pabulum  for  the 
transplant,  by  the  revascularization  of  the  Haversian  system  of  the 
transplant  from  the  necessary  constituents  both  of  the  host  and  the 
transplant. 

3.  Complete  osseous  union  between  the  transplant  and  the  host. 

4.  Eventual  metamorphosis  of  the  transplant  into  an  osseous 
entity  complete  in  its  contiguity  with  the  adjacent  tissues  of  the 
host. 

Law  of  Funxtioxal  Adaptation.  Bone  transplanted  into 
bone,  for  specific  and  physiological  reasons,  subjected  to  varying 
stress  and  strain,  will  eventually  be  governed  by  the  same  laws 
as  any  other  tissues  under  similar  physiological  demands.  Normal 
tissues  react  both  to  their  environment  and  functional  requirements, 
as  pointed  out  by  Wilhelm  Roux  and  known  as  the  law  of  functional 
adaptation.  This  law  may  be  stated  as  follows:  The  relation  of  the 
conformation,  size,  and  architectural  structure  of  any  tissue  or 
organ  is  dependent  upon  the  functional  demands  placed  upon  that 
tissue;  also,  any  variation  in  either  of  these  demands  will  produce 
histological  changes  in  the  tissues  sufficient  to  meet  these  variations. 
Transplanted  tissues  are  not  exempt  from  these  conditions,  and  bone 
transplanted  into  a  defect  in  bone,  to  supply  a  physiological  demand 
and  to  perform  specific  functions,  will  undergo  specific  changes  in 
its  structure  commensurate  with  these  demands,  /.  e.,  those  bone 
cells  retaining  a  sufficient  reserve  force  to  overcome  the  temporary 
enforced  decrease  in  pabulum  will  eventually  hypertrophy,  sub- 
sequently take  the  place  of  necrotic  bone,  and  finally  functionate 
in  their  new  locality.  This  hypertrophy  of  transplanted  bone  is 
well  shown  in  those  cases  where  a  complete  fibular  graft  is  trans- 
planted into  the  defect  in  the  tibia.  In  a  remarkably  short  time 
the  fibula  will  increase  in  diameter  by  the  circumferential  deposition 
of  new  lamellae.  The  hypertrophy  may  be  either  local  or  general, 
and  is  dependent  upon  the  local  application  of  increased  strain 
upon  certain  portions  of  the  graft,  as  in  the  case  of  muscle  pull  or 
stress  applied  over  its  entire  structure.  Certain  functional  demands 
upon  the  graft  are  necessary  for  its  future  welfare,  for  in  those  trans- 
plants where  there  is  neither  physiological  nor  mechanical  function 
to  perform,  while  the  cells  wil'  retain  their  vitality,  their  proliferative 
activity  will  be  materially  decreased.  Transplanted  tissues  upon 
which  no  functional  demands  are  made  will  gradually  diminish 
in  size,  as  clearly  demonstrated  by  Lewis  and  Davis  in  trans- 
planted tendons,   and  also  by  Halsted,   who  demonstrated   that 
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parathyroid  tissue  would  undergo  absorption  unless  a  partial 
parathyropriva  primarily  existed.  No  doubt  these  conditions 
account  for  the  absorption  of  the  osteoplastid  transplanted  into 
certain  muscles.  Lack  of  functional  demands  causes  atrophy  and 
absorption. 

Because  of  the  tendency  to  use  terms  involved  more  or  less 
loosely,  an  attempt  will  be  made  to  limit  their  application  to  certain 
specific  entities:  Does  the  term  bone  cell  refer  only  to  the  mature 
cell  encased  in  its  calcified  matrix?  If  it  is  employed  in  such  a  sense, 
then  we  cannot  refer  to  its  vegetative  capacity.  The  term  should 
be  applied  only  to  the  end  stage  of  development  of  the  osteoblast, 
encased  in  its  calcified  matrix,  and  in  this  sense  it  retains  its  inherent 
vitality;  but  as  to  its  "  vegetative  potentiality,"  it  is  very  doubtful. 
It  will  not  be  employed  as  a  collective  term,  including  the  osteal 
fibroblast  and  its  subsequent  developmental  stages.  The  osteoblast 
is  a  derivative  of  the  undifferentiated  osteal  fibroblast,  and  repre- 
sents a  stage  of  differentiation  between  the  fibroblast  of  the  perios- 
teum, endosteum,  and  Haversian  system  and  the  mature  bone  cell. 

The  Fate  of  the  Bone  Transplanted  during  Infection. 
The  behavior  of  the  transplant  in  the  presence  of  an  infection 
will  be  given  special  attention.  The  changes  brought  about  in  the 
transplant  as  a  result  of  an  infection,  will  depend  (1)  primarily 
upon  the  virulence  of  the  infecting  microorganism,  and  (2)  upon 
the  different  elements  which  constitute  the  osteoplastid,  viz.,  the 
presence  or  absence  of  the  periosteum  will  materially  influence  the 
extension  of  the  infecting  agent  while  the  location  of  the  infect- 
ing organism  may  account  for  non-union  or  even  fracture  of  the 
transplant.  Moreover,  an  infection  of  the  marrow  substance  of  a 
fibula  transplant  will  add  a  serious  complication,  necessitating  a 
second  operation  and  detraction  from  satisfactory  end  results. 

In  the  case  of  a  fibula  transplant  there  are  three  distinct  sites 
of  infection,  i.  e.,  the  marrow^  and  either  end  of  the  transplant. 
A  mild  infection  may  be  taken  care  of  by  the  serum  of  the  I  ost 
if  occurring  at  either  end  of  the  transplant.  The  process  of  repair 
at  either  end  would  be  considerably  delayed,  depending  upon  the 
recognition  of  a  suppurative  osteomyelitis  and  the  establishment 
of  sufficient  drainage.  A  properly  fitting  fibula  transplant  im- 
mediately restores  the  continuity  of  the  bone,  and  in  case  of  in- 
fection also  seals  up  the  active  microorganism,  which  may  demand 
drainage  in  the  future.  In  the  presence  of  an  infection  of  more  or 
less  virulence  the  transplanted  tissue,  within  its  sphere  of  toxic 
influence,  will  undergo  necrosis.  Infection  in  a  tibia  (crest)  trans- 
plant if  suppurative  will  eventually  establish  a  sinus  sufficiently 
large  to  take  care  of  the  necessary  drainage.  At  the  line  of  fracture 
the  process  may  become  localized,  and  by  necrosis  and  absorption 
of  the  transplant  in  this  region  may  become  so  weakened  as  to 
fracture  at  this  site. 
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Infection  of  the  transplant  with  an  estabU.shed  sinus  does  not 
effect  the  eventual  formation  of  the  external  callus,  but  rather  acts 
as  a  stimulus  to  osteogenesis,  and  an  excessive  callus  is  laid  down 
with  the  innnobilization  of  the  fragments.  However,  an  infected 
transplant  will  demand  removal,  since  bone  dissolution  and  ab- 
sorption is  very  slow,  taking  months  to  remove  a  small  transplant. 

As  the  process  of  infection  in  other  types  of  transplants,  i.  e., 
transplants  with  the  periosteum  intact,  quoting  from  Phemister, 
"these  structures  (periosteum  and  medullary  substance)  may 
survive  and  have  a  reestablishment  of  circulation  despite  the  mild 
infection.  The  surviving  periosteum  forms  a  new  layer  of  bone 
about  the  cortex,  which  both  in  its  excessive  amount  and  in  its 
coarse,  spongy  character  resembles  the  involurum  surrounding 
the  involved  shaft  in  osteomyelitis."  "Absorptive  changes  in  the 
dead  cortex  are  very  much  accelerated.  The  surface  is  eroded,  the 
Haversian  canals  are  dilated,  and  since  deposition  of  new  bone  does 
not  keep  pace  with  bone  absorption  the  cortex  is  rendered  somewhat 
porous  in  structure." 

Glass-tube  Experiment.  The  humerus  of  an  adult  rabbit 
was  cut  in  two  near  the  condyles  and  a  compact  isobone  graft  was 
transplanted  into  the  medullary  cavity  of  the  distal  end,  allowing 
about  2  cm.  to  project  out.  Over  this  free  portion  cf  the  osteo- 
plastid  was  placed  a  glass  tube  which  was  sealed  at  one  end  and 
the  other  end  was  driven  over  the  distal  end  of  the  humerus.  The 
internal  diameter  of  the  tube  about  the  transplant  was  about  three 
times  the  diameter  of  the  graft.  This  portion  of  the  tube  im- 
mediately filled  with  blood  clot,  completely  surrounding  the  graft 
with  nutrient  plasma.  Muscles  and  hide  were  sutured  with  silk. 
After  six  weeks  the  rabbit  was  bled  and  the  transplant  was  examined. 
There  was  slight  proliferation  of  the  osseous  tissue  about  the  sawed 
end  of  the  humerus  and  also  necrosis  and  absorption  about  the 
circumference  of  humerus  from  the  tight-fitting  glass  tube.  The 
graft  immediately  adjacent  to  the  end  of  the  humerus  had  not 
increased  in  diameter,  but  the  free  end  of  the  transplant  had 
increased  to  at  least  twice  its  former  diameter  by  circumferential 
deposition  of  new  bone.  While  most  of  the  mature  bone  cells  had 
disappeared,  there  was  evidence  of  active  proliferation  of  the 
osteoblasts,  especially  about  the  circumference  of  the  distal  portion 
of  the  transplant. 

If  transplanted  bone  (non-infected)  is  undergoing  a  process 
of  continuous  absorption,  as  is  claimed  by  some  observers,  why 
do  we  not  find  more  frequently  the  endothelial  leukocyte  and  the 
foreign  body  giant  cell — the  osteoclasts  of  Kolliker — for  bone 
absorption  cannot  proceed  by  any  other  process?  Osteoclasts  in 
the  majority  of  microscopic  sections  of  transplanted  bone  must 
be  searched  for,  and  are  not  nearly  as  common  as  the  literature 
would  lead  us  to  believe.     While  it  must  be  admitted  that  even 
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isobone  will  undergo  absurpti(^ii  in  some  animals,  just  as  hcterobone 
is  absorbed  in  the  majority  of  untreated  animals,  nevertheless,  it 
is  only  the  occasional  animal  in  which  the  isobone  transplant  is 
absorbed,  and  far  from  the  majority.  P>ven  heterobone  has  been 
known  to  remain  in  the  human  l)ody  for  years  (sheep  to  man, 
Drew)  and  perform  its  function. 

In  some  cases  the  absorption  of  the  isobone  has  been  known 
to  be  dependent  upon  the  treatment  of  the  osteoplastid.  The 
bed  for  the  transplant  must  by  all  means  be  prepared  first  and  the 
osteoplastid   removed    and    transplanted   immediately,    and   with 


Transplant  in  glass  tube,  six  weeks  after  transplantation. 


very  limited  manipulation.  Small  grafts  placed  in  bichloride  of 
mercury  (1  to  50,000)  for  three  minutes  were  always  absorbed, 
likewise  grafts  were  absorbed  when  the  hands  were  carelessly 
washed  in  bichloride  (1  to  2000)  and  rinsed  in  sterile  water.  This 
procedure  was  at  times  accompanied  by  signs  of  necrosis  about 
the  prepared  bed.  Alcohol  (1  to  20,000)  for  five  minutes  is  extremely 
injurious  to  the  graft,  and  its  use  was  always  associated  with 
absori)tion.  Freezing,  while  it  has  been  successful  with  some 
tissues,  has  been  unsuccessful  in  this  series  of  experiments.  Heat 
(110°  F.)  has  been  extremely  injurious,  and  has  been  the  source 
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of  considerable  trouble  in  the  human  transplantation  of  bone. 
It  is  not  out  of  the  ordinary  to  record  a  temperature  of  160°  F. 
taken  from  the  saw  immediately  after  going  through  three  inches 
of  cortex  and  exercising  considerable  care.  If  it  is  necessary  to 
depend  upon  the  bone  cell  in  the  periphery  of  the  graft  for  its 
future  maintenence,  as  there  are  sufficient  indications  at  present 
to  substantiate  this  view,  then  it  is  of  paramount  importance 
not  to  allow  the  saw  to  become  heated.  A  few  other  antiseptic 
solutions,  such  as  are  found  in  the  armamentarium  of  any  well- 
equipped  operating  room — mercury  cyanide,  formaldehyde,  etc. — 
were  experimented  with.  The  results  were  about  equal  to  those 
cited  above. 

The  Fate  of  the  Medullary  Isobone  Transplant.-  Early 
Absorption  of  the  Transphnit.  Absorption  of  neither  isobone  nor 
heterobone  is  due  to  "changed  serological  relations,"  as  has  been 
claimed  by  certain  observers,  since  as  it  has  been  clearly  shown  by 
Lambert  and  Hanes  that  transplants  are  capable  of  maintaining 
their  vitality,  in  vitro,  under  artificial  incubation,  in  heteroplasma 
of  a  limited  variety  of  species,  from  which  one  readily  concludes 
that  absorption  is  not  due  to  a  lack  of  proper  food  material  but 
rather  to  some  inherent  capacity  of  the  cellular  elements  of  the 
blood  or  surrounding  tissue.  Whatever  inherent  pow?r  produces 
such  biochemical  differences  as  to  promote  autolysis  and  absorption 
of  the  isoplastid,  it  is  certain  that  the  process  differs  from  that 
which  produces  absorption  of  the  heteroplastic,  the  former  being 
dependent  upon  the  bloodvessels  and  stroma  (Bashford)  while  the 
latter  is  dependent  upon  an  immunization  process  and  the  action 
of  the  macrocAti:es. 

The  absorption  of  the  isoplastid,  due  to  sensitization  by  foreign 
proteids  (production  of  specific  (?)  ferments),  is  one  factor  which 
will  occasionally  account  for  the  disappearance  of  the  graft  in  a 
very  short  time,  although  in  such  a  delicate  process  as  the  trans- 
plantation of  living  tissue,  absorption  may  be  brought  about  by 
many  other  factors. 

More  mature  bone  cells  in  the  periphery  of  a  graft  will  retain 
their  vitality  than  in  its  central  portion.  Therefore,  more  bone 
cells  will  retain  their  vitality  per  unit  of  mass  of  transplant  in  a 
complete  fibular  transplant  with  two  surfaces  of  the  compact 
bone  in  contact  with  the  plasma  of  the  host  than  could  be  expected 
in  a  tibial  (crest)  transplant  with  only  its  external  surface  in  contact 
with  the  surrounding  plasma.  Correspondingly  more  of  the  calcium 
saturated  matrix  will  remain  intact,  since  it  is  directly  under  the 
influence  of  the  mature  encased  bone  cells.  The  fibulaplastid 
will  require  less  absorption  and  replacement  than  a  tibiaplastid, 

-  These  remarks  apply  only  to  a  periosteal-free  compact  bone  transplant  placed 
in  the  diaphysis  and  do  not  refer  to  bone  transplanted  in  cancellous  tissue  in  proximity 
of  the  epiphysis. 
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and  therefore  the  surrounding  tissue  reaction  will  cease  earlier, 
viz.,  shorter  convalescence. 

Early  Changes  Immediately  Adjacent  to  the  Transplant.  The 
space  between  the  bone  of  the  host  and  the  osteoplastid  where 
it  is  not  in  direct  apposition  will  immediately  become  filled  with 
coagulated  blood  and  lymph.  The  clot  in  time  will  undergo 
organization,  with  the  formation  of  osteoid  tissue  through  which 
new  capillaries  will  push  themselves  to  the  osteoplastid  and  Torm  a 
network  of  fine  anastomosing  capillaries  around  its  surface.  From 
this  vascular  network  small  capillaries  are  seen  to  enter  the  empty 
Haversian  canals. 

At  either  end  of  the  graft  a  blood  clot  will  be  formed,  the  size 
of  which  will  depend  upon  the  traumatism  to  the  marrow  substance. 
If  the  marrow  substance  has  been  injured  by  forcing  the  transplant 
against  it,  producing  undue  pressure,  the  changes  at  the  end  of  the 
bone  are  delayed  until  the  proper  equalization  of  pressure  is  pro- 
duced by  necrosis  and  absorption.  If  the  marrow  has  been  removed 
for  a  sufficient  distance,  so  that  the  osteoplastid  does  not  produce 
pressure  atrophy  and  necrosis  of  the  marrow,  then  both  ends  of  the 
transplant  will  be  sealed  off  from  the  remaining  marrow  cavity 
by  a  blood  clot.  This  occurs  within  the  first  twenty-four  hours. 
The  endosteum,  which  has  been  previously  removed  from  the 
medullary  cavity  by  curetting,  proliferates,  covering  over  denuded 
bone  as  far  as  the  blood  clot,  and  later  will  gradually  extend  across 
the  concave  surface  of  the  clot,  sealing  off  the  proximal  and  distal 
medullary  cavities  from  the  graft  by  a  limiting  layer  of  endosteal  cells. 

The  blood  clot  at  either  end  of  the  graft  extends  farther  up  on 
the  side  of  the  medullary  cavity  than  it  does  in  the  centre,  forming 
a  concave  surface  on  the  clot. 

The  blood  clot  gradually  undergoes  transformation  into  osteoid 
tissue,  and  in  the  case  of  the  fibula  transplant  the  osteoid  material 
forms  a  plug  extending  into  the  medullary  cavity  of  the  fibula. 
The  transformation  of  the  clot  into  osteoid  material  takes  place 
much  more  quickly  than  at  the  sides  of  the  graft,  i.  e.,  between  it 
and  the  host.  The  calcification  of  the  clot  at  the  ends  of  the  graft 
progresses  quite  rapidly,  so  at  the  end  of  thirty  days  both  ends  of 
the  graft  are  solid  in  the  marrow  cavity. 

The  space  between  the  ends  of  the  fractured  fragments  become 
filled  with  clot  which  finally  organizes,  but  for  some  unknown 
reason  does  not  undergo  calcification  and  ossification  until  many 
months  later.  (Approximately  seven  to  nine  months  in  the  tibia 
of  a  dog,  and  if  conditions  are  not  favorable,  this  time  is  materially 
increased.)  This  delayed  process  of  calcification  is  probably  due 
to  atrophy  of  the  ends  of  the  fractured  fragments  extending  back 
from  the  ends  to  a  varying  distance.  Not  until  regeneration  has 
been  completed  in  these  atrophied  ends  does  the  cicatrix  between 
the  fragments  undergo  calcification  and  ossification. 
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This  same  process  of  delayed  calcification  takes  place  within  the 
inednlhiry  cavity,  and  is  especially  marked  when  the  transplant  is 
not  rounded  to  fit  the  medullary  cavity.  In  this  the  edges  of  the 
graft  under  pressure  undergoes  necrosis  and  absorption  by  the 
osteoclasts  until  the  pressure  is  equalized  and  compatible  with  the 
vitality  of  the  surrounding  living  tissue.  While  the  primary  purpose 
of  the  medullary  transplant  is  to  immobilize  the  fragments,  never- 
theless any  undue  pressure  between  the  transplant  and  the  compact 
bone  of  the  host  will  produce  a  delay  in  osseous  union. 

These  processes  of  necrosis  and  absorption  are  retrogressive, 
and  are  not  compatible  with  regenerative  and  reparative  processes. 
Not  until  these  retrogressive  processes  have  completely  subsided 
is  it  possible  for  any  process  of  a  reparative  nature  to  take  place. 
This  simply  means  a  delay  in  a  process  which  is  of  primary  impor- 
tance, being  secondary  to  immobilization  and  the  proper  coaptation 
of  the  fragments.  Moreover  the  process  of  absorption  is  dependent 
upon  the  physical  condition  of  the  patient,  and  is  commensurable 
with  the  variability  of  any  such  process  in  the  human  body.  The 
end  products  of  pressure  necrosis  and  degeneration  are  conducive 
to  excessive  callous  formation,  and  consequently  detrimental  to  the 
complete  restoration  of  function  when  the  fracture  is  in  proximity 
to  a  joint,  causing  limitation  of  motion. 

Any  tissue,  such  as  muscle,  fat,  marrow  (?),  periosteum,  end- 
osteum,  etc.,  which  may  find  lodgement  between  the  compact  bone 
of  the  host  and  the  transplant  will  produce  a  cicatrix  which  will  not 
become  calcified,  producing  merely  a  fibrous  tissue  union. 

Finally  the  conformation  of  the  new  osseous  development  is 
dependent  upon  the  balanced  action  of  the  formative  osteoblasts 
and  other  cells,  osteoclasts  which  remove  any  excess  of  spicules 
of  bony  development  and  mould  the  bone. 

Some  of  the  Haversian  canals  of  the  graft  become  filled  with 
coagulated  blood,  which  will  cause  necrosis  and  absorption  of  the 
osseous  tissue  of  the  area  which  the  canal  had  supplied.  These 
portions  of  the  Haversian  canals  do  not  undergo  revascularization, 
but  are  eventually  replaced  by  the  method  of  "creeping  replacement." 

Deposition  of  calcium  in  osteoid  material  at  the  ends  of  the 
transplant  must  not  be  mistaken  on  the  interpretation  of  roentgeno- 
grams for  absorption  of  the  graft,  since  serial  roentgenograms  at 
weekly  intervals  demonstrate  this  area  of  lessened  intensity  to  be 
progressive  and  not  retrogressive,  as  must  necessarily  be  the  case 
in  peripheral  absorption.  Invariably  at  the  end  of  six  months  the 
medullary  graft  has  increased  in  length  and  the  spindle-shaped 
ends  are  due  to  progressive  deposition  of  calcium  in  the  osteoid 
material,  which  is  deposited  soon  after  the  insertion  of  the  osteo- 
plastid. 

Death  of  the  Bone  Cells.  During  the  normal  metabolic  activ- 
ity of  osseous  tissue  the  matured  bone  cell  is  constantly  being 
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replaced  by  osteoblasts  which  have  reached  the  stage  of  complete 
maturation.  Whether  the  lacunar  space  occupied  by  the  wornout 
bone  cell  is  to  be  occupied  by  the  new  bone  cell  is  not  known, 
although  after  taking  into  consideration  the  complicated  structure 
of  the  bone  cell  with  its  ramifying  fibrils  extending  through  the 
canaliculi  it  does  not  seem  feasible  that  such  a  process  of  replace- 
ment were  possible.  All  the  stages  of  maturation  are  present  at 
one  time  during  the  normal  economy  of  osseous  tissue  metabolism 
from  the  fibroblast  to  the  fully  differentiated  bone  cell.  If  this  is 
the  case  in  normal  bone  development  we  should  at  least  be  prepared 
to  accept  the  same  conditions  for  transplanted  bone.  In  the 
osteoplastid  we  find  bone  cells  in  all  stages  of  destruction,  which 
continue  at  a  greater  rate  than  in  normal  osseous  tissue.  From  the 
second  to  the  tenth  day  there  appears  no  limit  to  their  destruction. 
However  in  each  cross-section  many  living  bone  cells  are  always 
found  in  the  periphery  of  the  graft,  while  in  the  central  portion  the 
majority  will  be  found  shrunken  and  dead.  ]\Iany  lacuna?  are 
completely  devoid  of  any  cellular  life,  and  the  staining  reaction 
of  the  calcified  material  in  its  neighborhood  is  the  best  guide  for 
the  interpretation  of  the  death  of  the  bone  cell.  Empty  lacunae 
do  not  necessarily  mean  dead  bone  cells,  especially  not  with  our 
present  histological  technic.  Furthermore  it  must  be  remembered 
that  a  few  bone  cells  in  the  host  after  curetting  the  endosteum  will 
die,  as  already  shown  by  Cotton  and  Loder.  Occasionally  after  a 
bone  cell  has  taken  up  its  task  of  producing  new  bone  in  the  trans- 
plant, as  shown  by  the  deposition  of  a  few  lamella^  of  bone,  the 
cell  will  be  found  shrunken  and  the  staining  reaction  deficient. 
Evidently  the  bone  cell  did  not  have  the  necessary  reserve  force 
to  hold  out  under  such  a  difficult  environment.  The  process  of 
calcium  deposition  will  immediately  be  assumed  by  another  bone 
cell.  The  metabolic  interchange  in  a  transplant  must  necessarily 
be  many  times  greater  than  normal  to  keep  up  with  the  increased 
tissue  destruction  and  absorption. 

Reestahlishment  of  a  Permanent  Circulation.  In  normal  bone 
the  Haversian  canals  contain  several  types  of  tissues,  /.  e.,  the 
small  artery,  a  large  vein,  a  very  narrow  lymph  channel,  and 
cellular  tissue.  In  the  transplant  all  of  these  structures  are  seldom 
seen.  Lymph  vessels  and  veins  have  not  been  observed  at  any 
age  of  the  transplant.  The  fine  capillary  network  surrounding 
the  graft,  as  described  above,  send  fine  capillaries  into  the  sub- 
stance of  the  transplant  wherever  it  is  possible  to  gain  an  entrance. 
No  preference  is  given  to  the  Haversian  canals.  Occasionally 
a  small  capillary  has  entered  the  graft  only  a  few  microns  to  the 
side  of  the  Haversian  canal,  and  shows  no  indication  of  preference 
for  the  canal.  In  the  fibula  transplant  the  capillaries  pass  through 
the  compact  bone  and  ramify  with  the  capillaries  of  the  marrow 
substance.     As  a  rule,  most  of  the  Haversian  canals  show  new- 
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formed  capillaries,  but  some  are  filled  up  with  a  coagulated, 
structureless  substance  with  no  indications  of  bloodvessels. 

In  constant  association  with  the  new-formed  capillaries  are  seen 
numerous  large  cells  which  vary  in  morphology,  and  are  no  doubt 
maturing  bone  cells.  They  are  situated  on  the  outside  of  the  vessel 
wall;  sometimes,  especially  in  large  Haversian  canals,  they  are  in 
no  relation  to  the  bloodvessels,  with  the  exception  that  they  are 
invariably  present.  Occasionally  these  cells  have  been  seen  to 
occupy  recesses  in  the  calcified  matrix  at  the  side  of  a  small 
capillary. 

The  reestablishment  of  the  permanent  circulation  is  one  of  the 
most  important  stages  in  the  life  of  the  transplant,  since  not  even  a 
beginning  of  capillary  proliferation  has  been  observed  in  those 
heteroplastic  transplants  which  sometimes  are  so  readily  absorbed. 
This  same  process  has  been  seen  in  heteroplastic  transplants  taken 
from  the  most  varied  species  (pigeon  to  rat),  although  a  large 
percentage  shows  no  evidence  of  capillary  proliferation  at  all. 

In  the  fibula  transplant  the  capillary  circulation  throughout 
its  marrow  substance  is  readily  established,  aiding  in  an  early 
supply  of  pabulum  to  the  compact  bone. 

Methods  of  New  Bone  Deposition.  In  any  transplanted  bone 
considerable  new  bone  must  be  laid  down  to  insure  the  conti- 
nuity of  the  graft.  In  the  normal  living  bone  this  new  bone  is 
almost  entirely  supplied  by  lacunar  deposition.  In  transplanted 
bone,  while  Axhausen  maintains  that  lacunar  absorption  and 
subsequent  bone  apposition  are  sufficient  to  explain  the  replace- 
ment of  all  new  bone,  nevertheless,  replacement  of  osseous  tissue  by 
direct  contiguity — so-called  "creeping  replacement"  (Schleichender 
Ersatz) — is  frequently  observed.  Bone  absorption  and  bone 
building  are  properties  of  developing  and  mature  bone  cells.  Bone 
is  absorbed  with  the  liberation  of  carbonic  acid  (Hofmeister) 
setting  free  the  earthy  salts  for  the  synthesis  of  the  new  bone  by 
the  mature  bone  cells. 

The  necrotic  bone  becomes  absorbed  under  the  influence  of  the 
mature  bone  cells  and  new  bone  is  deposited,  layer  after  layer, 
by  these  same  cells.  This  process  is  constantly  being  observed  in 
all  sections  of  transplanted  bone.  Occasionally  the  necrotic  bone 
is  replaced  by  tissue  laid  down  in  its  immediate  vicinity  by  young 
bone  cells  which  produce  changes  in  this  dead  bone  by  the  fibrils 
which  penetrate  its  substance,  and  in  this  way  gradually  exert 
sufficient  influence  over  it  to  produce  absorption  and  deposition 
of  new  bone. 

Metamorphosis  of  the  Entire  Osteoplastid  into  a  Complete 
Osseous  Entity.  With  the  complete  reestablishment  of  the  circu- 
lation and  deposition  of  new  bone  for  the  necrotic  calcium 
saturated  matrix  the  osteoplastid  becomes,  after  many  months, 
an  osseous  entity  directly  continuous  with  the  adjacent  osseous 
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tissue  of  the  host.  All  osseous  transplants  will  not  progress  to 
this  same  degree,  since  some  transplants  stimulate  osteogenesis  to 
a  greater  extent  than  others,  producing  a  large  callus  sufficient 
to  supply  the  necessary  mechanical  demands  placed  upon  it.  In 
such  a  case  the  osteoplastic  would  no  longer  be  required,  and  its 
metamorphosis  may  be  discontinued  at  any  stage  of  the  transforma- 
tion. The  time  necessary  for  the  complete  metamorphosis  of  the 
osteoplastid  depends  upon  the  size  of  the  graft,  condition,  and 
age  of  the  host,  and  will  vary  from  one  to  two  years. 

Final  Absorption  of  the  Transplant.  The  transplant  is  not  a 
permanent  entity,  since  a  gradual  decrease  in  the  functional 
demands  is  associated  eventually  with  the  complete  absorption 
of  the  graft.  This  is  shown  very  early  in  transplants  placed  in  the 
medullary  cavity  of  the  humerus^  for  the  repair  of  recent  fractures. 
In  this  location  in  a  healthy  individual  all  mechanical  demands 
are  removed  early  with  a  corresponding  early  absorption  of  the 
osteoplastid.  In  one  case*  after  an  excellent  result  the  transplant 
is  undergoing  absorption  as  early  as  the  fourteenth  month  after 
operation.  Complete  absorption  will  take  place  in  from  two  to 
five  years,  depending  upon  the  size  of  the  graft,  age  of  the  patient, 
and  the  place  of  its  insertion. 

Conclusions.  1 .  Osteogenesis  is  not  a  specific  attribute  of  any 
tissue  or  layer  of  cells,  but  is  limited  entirely  to  the  osteoblasts 
which  are  scattered  throughout  the  entire  structure  of  the  osteo- 
plastid and  the  host. 

2.  Mature  bone  cells  are  end  products,  and  while  they  may 
undergo  mitosis  under  artificial  conditions,  this  proccess  is  unknown 
in  the  human  economy. 

3.  Many  mature  bone  cells  of  a  transplant  remain  alive,  especially 
near  the  periphery  of  the  transplant,  and  control  its  surrounding 
calcified  matrix. 

4.  Absorption  of  isobone  is  influenced  in  many  cases  by  the 
treatment  received  by  the  transplant. 

5.  Protoplasmic  poisons  should  not  be  employed  during  bone- 
grafting  procedures. 

6.  Regeneration  of  bone  for  the  most  part  is  an  indirect  process 
through  the  differentiation  of  the  osteoblast  to  a  mature  bone  cell. 

7.  A  transplant  is  subject  to  the  varying  demands  of  its  environ- 
ment; functional  demands  producing  an  increase  in  bone  deposition; 
lack  of  functional  demands  causes  atrophy  and  absorption. 

8.  Bony  contact  is  not  essential  to  regeneration  of  bone,  but  for 
practical  purposes,  doubly  insures  the  result  desired. 

9.  In  the  transplantation  of  any  bone,  the  most  that  can  be  hoped 
for  is  the  continued  development  of  the  implanted   osteoblasts, 

'  Absorption  is  not  the  rule  when  an  entire  humerus  is  replaced  by  a  complete 
filjula  transplant,  as  in  case  of  sarcoma  of  the  humerus. 
*  Case  to  be  reported  by  Dr.  Charles  Davison. 
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together  with  such  stimulus  as  may  he  ohtained  from  the  osteo- 
hlasts  of  the  host  and  the  retention  of  vitality  in  some  of  the  trans- 
planted bone  cells  with  their  corresponding  interceUular  calcium 
matrix. 

10.  The  transplant  in  the  presence  of  an  infection  may  or  may 
not  survive,  and  is  dependent  upon  the  type  of  the  infecting  agent. 

11.  The  medullary  transplant  is  not  a  permanent  entity,  but  is 
absorbed  as  soon  as  all  functional  demands  are  removed. 

BIBLIOGRAPHY. 

Albec.  An  Experimental  Study  of  Bone  Growth,  etc.,  Jour.  Am.  Med.  Assn. 
Ix,  1044. 

Allison.  Direct  Implantation  of  Bone  Graft,  Surg.,  Gynec.  and  Obst.,  1910,  x, 
303. 

Axhausen.  Histologisch.  Untersuch.  her  Knochentranspl.,  Deut.  Zeit.  f.  Chir., 
1907,  Bd.  xci. 

Axhausen.  Die  Histolog.  und  klin.  Gesetze  der  Frei.  Osteoplast,  Arehiv  f.  klin. 
Chir.,  1909,  Ixxxviii,  23. 

Bancroft.  Process  of  Bone  Repair  following  Trauma,  Am.  Jodr.  Med.  Sc, 
.lune,  1914,  p.  809. 

Barth.  Ueber  histologisch.  Befunde  nach  Kochenimplant,  Arehiv  f.  klin.  Chir., 
1893,  Bd.  xi. 

Barth.     Histologisch.  Untersuch.     ber  Knochen,  Ziegler's  Beitr.,  xvii. 

Bond.  Tranplantation  of  Fibula:  Process  of  Growth,  British  Jour.  Surg.,  1914, 
i,  610. 

Bonomme.     Zur  histogen.  der  Knochenregeneration,  Virchows  A'-chiv,   100,  293. 

Colvin.  A  Brief  Summary  of  Bone  Regeneration,  Surg.,  Gynec.  and  Obst.,  1907, 
V,  666. 

Cotton  and  Loder.  The  Fate  of  the  Bone  Graft,  Surg.,  Gynec.  and  Obst.,  1913, 
xvi,  701. 

Frangenheim.  Dauerfolge  der  osteoplastik,  etc.,  Arehiv  f.  klin.  Chir.,  1910, 
xciii,  191. 

Gallic.     The  History  of  the  Bone  Graft,  Am.  Jour.  Orth.  Surg.,  1911,  xii,  201. 

Janeway.     Autoplastic  Transplantation  of  Bone,  Ann.  Surg..  1910,  Hi,  217. 

Korschelt.     Regeneration  and   Transplantation,   Jena,    1907. 

Lewis.  Preliminary  Report  of  Experimental  Work  on  Bone,  Surg.,  Gynec.  and 
Obst.,  xviii,  572. 

Lexer.     Free  Transplantation,  Ann.   Surg.,  Ix,    137. 

Macewen.     The  Growth  of  Bone.  Glasgow,  1912. 

McWilliams.  Is  Contact  with  Living  Bone  Necessarj'  for  the  Life  of  the  Graft, 
etc..  Jour.  Am.  Med.  Assn.,  January  31,   1914. 

NichoUs.     Osteomyelitis,  Jour.  Am.  Med.  Assn.,   1904,  xlii,  439. 

Marchand.     Die   Wundheilung,    Leipzig,    1901. 

Nemiloff.  Experimental  Study  of  Bone  Transplantation,  Chir.  Arehiv,  Velia- 
minova.,  1914,  xxx. 

Oilier.     Traite  de  la  regeneration,  t.  1-2. 

Orth.  Ein  Beitrag  zur  Kentniss  des  Knochencallus,  Berlin,  klin.  Wchnschr., 
1906,  xhii,  430. 

Petrow.  Quelle  der  Regeneration  bei  Knochen  berpflanz,  Arehiv  f.  klin.  Chir., 
cv.  No.  4,  769. 

Phemister.  Fate  of  Transplanted  Bone  and  Regenerative  Power  of  its  Various 
Constituents,  Surg.,  Gynec.  and  Obst.,  xix,  303. 

Schone.     Die  heteroplastische  und  homoplastische  Transplant,  Berlin,  1912, 

Streissler.  Beitrag.  z.  klin.  Chir.,  1910,  vii. 

Thomas.     Bone  Transplant,  Surg.,  Gynec.  and  Obst.,  xvuii,  580.6 

Tomita.  Experimental  Research  on  the  Transplantation  of  Bone,  Virchows 
Arehiv,  1908,  cxci.  170. 

Wetherhill.  The  Growth,  Death,  and  Regeneration  of  Bone,  Jour.  Am.  Med. 
Assn.,    1913,  Ix,  983. 

CorniJ  and  Coudray.  Du  cal.  au  point  de  vue  exp.  et  histol.,  Jour,  de  I'anat. 
et  physio).,  1904,  xl,  113. 


REVIEWS 


Pulmonary  Tuberculosis.  By  Maurice  F'ishberg,  M.D., 
Clinical  Professor  of  Tuberculosis,  New  York  University  and 
Bellevue  Hospital  ]\Iedical  College;  Attending  Physician,  Monte- 
fiore  Home  and  Hospital  for  Chronic  Diseases,  New  York.  Pp. 
639;  91  engravings  and  IS  plates.  Philadelphia  and  New  York: 
Lea  &  Febiger,  1916. 

In  the  author's  words,  "  It  is  the  purpose  of  this  book  to  supply 
the  general  practitioner  with  information  concerning  the  etiology, 
diagnosis,  prognosis,  and  treatment  of  pulmonary  tuberculosis,  its 
clinical  forms  and  common  complications."  He  has  had  an  experi- 
ence of  eighteen  years  with  tuberculosis  problems  in  New  York  City 
to  fit  him  for  the  task.  Great  pains  have  been  taken  to  present  the 
many  varied  subjects  in  a  broad  way,  and  at  the  same  time  to  keep 
them  within  proper  limits.  The  constant  evidences  of  the  author's 
own  experiences,  and  his  frequently  expressed  personal  opinions, 
stamp  the  book  with  distinct  individuality.  Good  sense  and 
judgment  are  frequently  displayed,  for  example,  in  advising  physi- 
cians to  tell  their  patients  when  they  are  suffering  from  tuberculosis, 
and  in  warning  the  general  practitioner  against  using  tuberculin 
in  treatment.  The  author's  wide  reading,  and  the  many  references 
furnished,  add  greatly  to  the  value  of  the  volume.  Among  the  good 
features  of  the  work  are  the  emphasis  laid  on  the  great  importance 
of  the  home  as  a  factor  in  the  problem  of  tuberculosis,  especially  in 
regard  to  treatment,  the  importance  attached  to  the  constitutional 
symptoms  in  deciding  whether  a  person  is  ill  from  tuberculosis, 
the  importance  of  tuberculosis  in  the  aged,  and  the  importance 
of  economic  conditions  as  affecting  the  diminution  of  tuberculosis. 
Under  physical  diagnosis  it  is  a  pleasure  to  see  the  amount  of  atten- 
tion given  to  inspection.  The  treatment  of  pulmonary  tuberculosis 
is  based  on  personal  experience  and  considerable  reading,  and  many 
of  the  requirements  for  handling  this  important  subject  have  been 
fulfilled.     The  illustrations  and  index  are  a  great  help  to  the  volume. 

On  some  subjects  more  could  have  been  said  with  advantage,  for 
example,  about  differential  diagnosis,  about  anesthesia  in  opera- 
tions on  tubercular  patients,  and  about  the  treatment  of  tubercu- 
losis complicated  with  pregnancy.  The  subject  of  vocal  fremitus 
receives  very  little  attention.     It  would  have  been  profitable  to 
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discuss  the  value  to  medical  men,  both  students  and  physicians,  of 
clinical  instruction  in  tuberculosis. 

The  author  is  profoundly  impressed  by  the  evidence  favoring 
the  theory  that  the  adult  human  being  is  in  very  slight  danger 
from  exposure  to  tubercle  bacilli  outside  himself,  because  of  a  sup- 
posed immunity  developed  in  childhood,  and  his  belief  in  this  theory 
has  greatly  colored  his  practical  suggestions  in  regard  to  prophy- 
laxis. It  is  to  be  feared  that  some  who  read  this  book  may  fail  to 
sufficiently  realize  the  great  importance  of  the  prevention  of  tuber- 
culosis, about  which  too  much  care  cannot  be  observed  along  a  good 
many  difPerent  lines,  at  least  so  long  as  a  great  number  of  problems 
regarding  the  dissemination  of  this  disease  remain  only  imperfectly 
solved. 

There  are  a  variety  of  opinions  and  statements  in  the  book  that 
are  liable  to  adverse  criticism.  Thus  it  is  stated,  in  speaking  of 
auscultation  of  normal  persons,  that  ''there  are  many  individuals 
in  whom  bronchial  breathing  is  heard  all  over  the  upper  parts  of 
the  thorax"  (p.  282).  In  another  place  it  is  asserted  that  "rales 
are  only  produced  when  the  caseous  material  softens  and  breaks 
through  the  wall  of  a  bronchus"  (p.  283).  Profuse  hemorrhages 
are  said  to  be  seen  only  in  advanced  consumptives  (p.  199).  Accord- 
ing to  the  author,  active  phthisis  is  extremely  rare  in  cases  of  heart 
disease  (p.  196).  The  administration  of  the  iodides  is  given  as  one 
of  the  methods  for  obtaining  expectoration  in  early  cases  (p.  159). 
In  some  respects  the  directions  given  about  exercise  are  too  liberal 
(p.  476).  I  do  not  consider  nasal  breathing  on  the  part  of  the 
patient  during  auscultation  of  the  chest,  as  recommended  by  the 
author,  to  be  as  generally  available  as  oral  breathing.  The  pro- 
priety of  submitting  another  classification  of  cases  of  pulmonary 
tuberculosis  is  open  to  question. 

^Miile  unable  to  agree  with  the  author  on  all  points,  the  reviewer 
has  derived  much  pleasure  and  profit  from  a  perusal  of  these  pages. 
The  book  is  informing  and  is  calculated  to  stimulate  one's  interest  in 
many  of  the  puzzling  problems  associated  with  jjulmonary  tuber- 
culosis. C.  M.  M. 


Elementary  Bacteriology  axd  Protozoology.  For  the  Use 
or  Nurses.  By  Herbert  Fox,  ^NI.D.,  Director  of  the  William 
Pepper  Laboratory  of  Clinical  ^Medicine  in  the  University  of 
Pennsylvania.  Second  edition,  revised  and  enlarged.  Pp.  251; 
68  engravings  and  5  colored  plates.  Philadelphia  and  New  York: 
Lea  &  Febiger,  1916. 

The  scope  of  the  book  is  indicated  in  its  table  of  contents,  which 
follows:  Chapter  I,  introduction,  history,  place  of  microorganisms 
in  nature;    II,  morphology,  reproduction,   chemical   and   physical 
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properties;  III,  general  biology,  including  the  chemical  changes 
wrought  by  bacteria;  IV,  methods  of  study,  sterilization  by  heat; 
V,  destruction  of  bacteria  by  chemicals  and  their  practical  use; 
\'I,  relation  to  disease,  immunity;  VII,  preparations  for  and  pro- 
curing of  specimens  for  bacteriological  examination;  VIII,  the 
acute  chiefly  localized  infections  of  pus  nature,  the  pyogenic  cocci; 
IX,  the  acute  self-limited  infections;  X,  the  more  chronic  infectious 
diseases;  XI,  various  pathogenic  bacteria  not  associated  with  a 
specific  clinical  disease;  XII,  yeasts  and  moulds;  XIII,  bacteria 
in  air,  soil,  water,  and  milk;  XIV,  diseases  due  to  protozoa;  XV, 
diseases  of  unknown  etiology;  glossary. 

The  reviewer  can  criticise  but  little  adversely.  On  the  other 
hand  there  are  several  features  that  stand  out  most  prominently 
and  favorably  because  they  are  unusual  in  a  text-book  for  nurses: 
First  and  foremost  the  numerous  and  good  illustrations.  Second, 
descriptions  of  apparatus  which  the  well-trained  nurse  may  bring 
to  the  physician  by  naming  (instead  of  description),  as  well  as  minor 
technical  procedures.  Again,  the  completeness  of  the  book  makes 
it  perhaps  a  possible  one  for  medical  students,  and  certainly  for 
that  daily  increasing  body  of  laymen  and  women  who  occupy  per- 
manent and  full-time  positions  in  hospitals  and  other  laboratories 
in  technical  capacities.  F.  D.  W. 


Diseases  of  the  Stomach  and  Upper  Alimentary  Tract.  By 
Anthont  Bassler,  M.D.,  Professor  of  Clinical  Medicine,  New 
York  Polyclinic  ^Medical  School.  Third  edition.  Philadelphia: 
F.  A.  Davis  Company,  1916. 

The  third  edition  of  Dr.  Bassler's  book  is  from  the  press  and 
the  work  is  too  well  known  to  merit  any  extended  summary.  The 
edition  is  amplified  by  a  more  extensive  contribution  to  Roentgen- 
ray  diagnosis  and  the  inclusion  of  a  number  of  half-tone  plates 
which  considerably  enhance  the  value  of  the  book.  Diseases  of  the 
mouth,  esophagus,  and  stomach  are  discussed  in  different  chapters, 
and  the  whole  is  compiled  in  a  thoroughly  readable  volume  which 
has  already  had  the  approbation  of  the  medical  public.  The  chapter 
on  laboratory  diagnosis  is  satisfactory,  and  the  chapter  on  feces  is 
one  of  the  best  which  has  appeared  in  a  work  of  this  nature. 

After  discussing  the  anatomy,  physiology,  and  chemistry  of  the 
stomach,  chapters  are  devoted  to  the  various  laboratory  procedures, 
clinical  examination,  therapeutics,  medicinal  treatment,  physical 
methods  of  treatment,  surgical  indications,  and  finally  the  various 
organic  and  functional  conditions  of  the  upper  alimentary  tract. 

The  work  is  simply  a  revision  of  the  former  volumes  and  presents 
the  subject  in  much  the  same  way.    It  is,  however,  more  decidedly 
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clinical  than  scientific  and  from  the  stand-point  of  the  practising 
physician  more  readily  assimilated.  From  a  critical  stand-point,  how- 
ever, fault  can  be  found  with  the  work  in  that  it  is  written  too  much 
from  the  stand-point  of  the  gastro-enterologist  per  se,  rather  than 
from  the  logical  view-point  of  gastrology  as  merely  one  of  the  highly 
specialized  departments  of  internal  medicine.  Not  enough  insis- 
tence is  placed  upon  the  fact  that  many  abdominal  conditions  are 
other  than  stomach  and  bowel,  and  in  the  opinion  of  the  reviewer 
no  work  on  diseases  of  the  stomach  is  complete  unless  it  presents 
in  a  cursory  w'ay  gall-bladder,  pancreatic,  and  ductless  gland 
syndromes  whose  chief  symptoms  frequently  masquerade  in  the 
region  of  the  epigastrium.  Furthermore,  the  definite  tendency  of 
internal  medicine  to  become  essentially  .anal>i:ical  has  not  been 
sufficiently  emphasized.  We  are  slowly  getting  away  from  dys- 
pepsia and  chronic  gastritis  and  reaching  causes  and  effects. 

Autonomic  imbalance,  and  the  whole  question  of  sympathicotonia 
and  vagotonia  is  merely  skimmed  over;  aerophagia  is  not  discussed 
in  the  light  of  recent  knowledge;  the  newer  secretory  and  motor 
investigations  have  been  entirely  overlooked.  Such  statements 
occur  as  "the  gastric  juice  is  not  secreted  in  its  normal  state  except- 
ing during  the  process  of  digestion  in  the  stomach,"  is  at  variance 
with  recent  discoveries.  Frequently  statements  are  confusing,  such 
as,  for  instance,  p.  36,  "The  first  morsels  of  a  meal  take  a  general 
course  anywhere  in  the  organ,  until  a  certain  quantity  of  food 
is  contained  in  the  viscus,  although  Roentgen-ray  observations 
with  a  fluid  bismuth  mixture  show  that  foods  drop  directly  down- 
ward from  the  cardia  to  a  vertical  point  at  the  greater  curvature 
and  then  flatten  out  there  before  they  coat  the  inside  of  the  organ," 
a  statement  which  any  radiographer  will  contradict,  especially  since 
long  ago  it  was  pointed  out  by  Leven,  Barret,  Holzknecht  and  others, 
that  even  as  little  as  30  c.c.  of  liquid  was  sufficient  to  fill  the  so-callerl 
normal  empty  stomach,  owing  to  its  peristole  function,  and  any  real 
tendency  toward  flattening  out  is  suggestive  of  atony. 

We  would  suggest  that  Sippey's  method  be  considered  in  the 
treatment  of  ulcer,  that  reference  be  made  to  the  Haudek  "  nischen" 
symptom  in  penetrating  ulcer.  The  tests  for  neoplasm,  such  as 
the  protein  concentration,  formol  index,  antitryptic  serum  reactions, 
while  none  of  them  specific,  might  be  included,  as  anything  which 
will  throw  light  on  the  possibility  of  this  lesion  should  be  emphasized. 
There  is,  furthermore,  in  this  work,  no  consideration  of  gastric  vol- 
vulus, subdiaphragmatic  hernia,  and  the  by  no  means  rare  achlorhy- 
dria  hemorrhagica  gastrica  of  Pilcher,  which  should  be  discussed  in 
a  work  of  this  nature. 

Apart  from  these  points,  which  should  be  included  and  the  refer- 
ences which  are  somewhat  out  of  date,  the  book  is  to  be  recom- 
mended as  a  safe  and  sane  exposition  of  diseases  of  the  upper 
gastro-intestinal  tract.     Dr.  Bassler  is  to  be  commended  for  the 
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stand  he  takes  on  gastroplication  and  gastropexy  as  being  unwar- 
rantable surgical  procedures,  as  well  as  the  recommendation  that 
the  woman  who  is  predisposed  to  ptosis  should  wear  a  satisfactory 
binder  after  labor,  a  point  which  many  physicians  entirely  overlook. 
The  book  is  full  of  much  practical  information,  which  cannot  fail 
to  be  of  value  to  the  practising  physician.  M.  E.  11. 


Taschenbuch  des  Feldarztes.  II  Teil.  Herausgegeben  von 
Generaliirzt  Professor  Dr.  Ad.  Dieldonxe,  Geheimrat  Professor 
Dr.  yi.  V.  Gruber,  Professor  Dr.  H.  Gudden,  Oberstabsiirzt 
z.  D.  Dr.  W.  Hasslauer,  Privat-Dozent  Dr.  W.  Heuck,  Stabs- 
arzt  Professor  Dr.  Fr.  Salzer,  Oberstabsarzt  Professor  Dr.  Gg. 
SiTTMANN,  Professor  Dr.  W.  Spielmeyer,  Professor  Dr.  W. 
Weichardt.  S.  238,  mit  einer  Tabelle  und  12  Abbildungen. 
Miinchen:  J,  F.  Lehmann's  Verlag. 

Unlike  the  manual  of  war  surgery  by  Delorme,  which  was 
recently  reviewed  in  these  columns,  this  little .  work  was  designed 
to  serve  as  a  vade  mecum  for  the  common  diseases  that  are  inseparable 
from  camp-life.  The  subjects  dealt  with  are  exactly  those  which 
are  encountered  in  the  daily  routine  of  a  busy  medical  out-patient 
department.  Thus,  brief  working  abstracts  are  given,  among  the 
contagious  diseases,  of  typhoid  fever,  grip,  gonorrhea,  lues,  tetanus, 
etc. ;  among  the  thoracic  diseases,  of  acute  cardiac  failure,  functional 
heart  disturbances,  bronchitis,  and  tuberculosis;  among  nervous 
diseases,  sunstroke  and  thermic  fever,  neuralgias,  herpes  zoster, 
neuritis,  hematoma  of  the  dura  mater;  among  psychic  disturb- 
ances, dementia  precox,  epilepsy,  alcoholism,  contusion  psychoses 
and  neuroses.  The  common  affections  of  the  eyes,  ears,  nose  and 
skin  are  also  covered  in  brief. 

The  book  is  eminently  practical  throughout,  presents  modern 
methods,  and  is  useful  in  refreshing  the  memorv  on  medical  minutiae. 

P.  G.  S.,  Jr. 


Die  operative  Behandlung  der  Lungentuberkulose.  Von  Prof. 
Dr.  F.  Jessen,  Davos.  Wiirzburger  Abhandlungen  aus  dem 
Gesamtgebiert  der  praktischen  Medizin.  S.  56,  mit  8  Abbil- 
dungen im  Text.     Wiirzburg:    Verlag  von  Curt  Kabitzsch. 

This  brochure  serves  a  good  purpose  by  pointing  out  to  the 
practitioner  the  possibilities  of  the  surgical  treatment  of  pulmonary 
tuberculosis,  when  the  cases  are  properly  selected.  There  are 
considered  in  order  extirpation  of  the  tuberculous  lung;  the  open- 
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ing  of  cavities;  artificial  pneumothorax;  extrapleural  thoracoplasty; 
plugging  of  cavities  and  pleurolysis;  phrenicotomy  and  stretching 
of  sympathetic  cord;  ligation  of  pulmonary  artery;  and  operations 
upon  the  superior  aperture  of  the  thorax.  The  greater  part  of  the 
monograph  is  devoted  to  the  consideration  of  artificial  pneumo- 
thorax, and  in  this  subject  are  included  very  instructive  diagrams. 

From  the  nature  of  the  malady  it  holds  that  the  results  of  the 
present-day  operative  treatment  of  pulmonary  tuberculosis  are  not 
so  favorable  as  surgery  upon  healthy  patients  has  to  offer;  but  the 
operative  treatment  enables  one  to  help — even  cure — many  patients 
who  without  it  would  have  succumbed.  When  the  indications  for 
operation  are  urgent,  the  risk  in  proportion  to  the  amount  of  benefit 
that  may  be  derived  is  very  slight.  The  surgery  of  pulmonary 
tuberculosis  needs  further  development,  but  has  already  become 
indispensable:  it  should  be  combined  with  general  hygienic  and 
dietetic  tuberculous  measures.  As  Sauerbruch  once  observed, 
advanced  pulmonary  tuberculosis  is  more  of  a  mechanic  than  a 
constitutional  bacterial  problem.  The  hope  of  the  future  is  to 
combine  operative  procedures  wuth  climatic  and  chemic  treatment. 

The  brochure  throughout  gives  a  good  outline  of  the  present 
state  of  the  operative  treatment  of  pulmonarv  tuberculosis. 

P.  G.  S.,  Jr. 


Cancer  of  the  Stoivuch.  By  Fraxk  Smithies,  ]\I.D.,  Gastro- 
enterologist  to  Augustana  Hospital,  Chicago;  formerly  Gastro- 
enterologist  to  the  Mayo  Clinic,  Rochester,  Minn.  With  a 
chapter  on  the  Surgical  Treatment  of  Gastric  Cancer. 
By  Albert  J.  Ochsner,  M.D.,  LL.D.,  F.R.C.S.,  Professor  of 
Clinical  Surgery  in  the  School  of  Medicine  of  the  University  of 
Illinois.  Pp.  522;  106  illustrations;  41  tables.  Philadelphia: 
W.  B.  Saunders  Company,  1916. 

This  book  is  undoubtedly  the  best  contribution  to  the  subject 
of  gastric  cancer  that  has  as  yet  been  published.  While  the  author 
in  his  preface  rightly  admits  that  it  is  by  no  means  the  "last  word" 
upon  the  subject,  nevertheless  it  is  the  latest  one. 

The  material  for  this  book  is  based  upon  the  study  and  analysis 
of  921  cases  of  cancer  of  the  stomach  largely  from  the  Mayo  Clinic 
at  Rochester,  Minn.,  and  most  important  of  all  is  the  fact  that  each 
case  studied  has  been  operatively  and  pathologically  proved  to  be 
cancer.  The  author  is  therefore  dealing  with  facts  and  not  fancies 
— facts  that  have  been  secured  by  painstaking  perseverance  and 
recorded  in  detail  and  the  interpretation  of  these  facts  has  been 
made  by  a  clinician  of  wide  experience  and  one  whose  interests 
are  largely  centred  in  the  problems  of  the  gastro-intestinal  tract. 
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Furthermore,  there  has  been  a  most  happy  cooperation  between 
the  chnician,  the  cHnical  and  radiographic  laboratories  and  the 
surgeon,  a  combination  that  is  indispensable  to  the  diagnosis  of 
early  cancer.  Here  may  be  mentioned  the  only  criticism  that  is 
offered  and  that  is  the  failure  of  the  insertion  of  tables  giving  data 
as  to  surgical  end-results.    Here  lies  the  proof  of  the  pudding. 

The  book  is  divided  into  eleven  chapters  by  Smithies,  which 
completely  cover  the  subject  from  the  standpoint  of  etiology; 
morbid  anatomy;  symptomatology;  physical  examination;  diag- 
nostic laboratory  tests;  Roentgen  examinations;  differential  diag- 
nosis; non-surgical  treatment  and  an  especially  important  chapter 
on  the  significance  of  gastric  ulcer  with  respect  to  gastric  cancer. 
There  is  in  addition  one  chapter  ably  handled  by  Ochsner  on  the 
surgical  treatment  of  gastric  cancer.  All  chapters  are  good.  The 
morbid  anatomy  and  diagnostic  laboratory  investigations  are 
particularly  well  handled.  In  the  chapter  under  sxinptomatology 
the  author  has  made  a  notable  contribution  in  dividing  his  cases 
into  six  groups  with  a  differentiation  of  the  types  of  case  histories 
commonly  met  with.  This  is  important  and  timely  because  the 
commonly  accepted  type  is  the  classic  text-^book  picture  which 
applies  to  late  rather  than  early  cancer. 

The  book  is  printed  on  good  paper,  in  large  easily-read  type,  and 
the  tables  and  illustrations  are  all  good  and  have  been  selected 
and  prepared  with  great  care.  One  point  to  emphasize  is  the 
general  readability  of  this  monograph,  and  the  author  is  to  be 
congratulated  upon  his  literary  style. 

This  book  should  be  in  the  hands  of  every  practitioner  who  is 
interested  in  this  subject,  and  could  w^ell  be  made  a  monographic 
text-book  in  our  medical  schools.  B.  B.  V.  L. 


A  Text-book  upon  the  Pathogenic  Bacterl\  and  Protozoa. 
For  Students  of  ^Medicine  and  Physicians.  By  Joseph 
McFarland,  M.D.,  Professor  of  Pathology  and  Bacteriology 
in  the  ]\Iedico-Chirurgical  College,  Philadelphia.  Eighth  edition, 
thoroughly  revised.  Pp.  807;  323  illustrations,  a  number  of 
them  in  colors.  Philadelphia  and  London:  W.  B.  Saunders 
Company. 

The  eighth  edition  of  INIcFarland's  deservedly  popular  book 
will  be  received  with  pleasure  and  profit  by  those  accustomed  to 
use  the  previous  editions.  The  new  edition  appears  in  larger  page 
form  than  the  previous  edition,  indicating  that  the  type  has  been 
reset,  but  sufficient  material  has  been  added  to  keep  about  the 
original  number  of  pages.  Many  beautiful  illustrations  have  been 
added. 
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Dr.  McFarland  has  adhered  to  the  division  of  his  book  into  two 
parts,  the  first  on  general  bacteriology  and  technic;  the  second 
devoted  to  special  diseases.  The  chapter  on  bacterio-vaccines  is 
not  all  that  could  be  desired.  There  is  not  enough  said  of  the 
practical  application  of  vaccine  therapy,  and  the  only  method 
given  for  counting  a  vaccine  is  the  inaccurate  method  of  AVright; 
direct  counting  in  a  blood  counting  chamber,  or  preferably  in 
a  special  chamber  such  as  the  Helber  is  not  even  mentioned.  The 
technic  of  the  Wassermann  reaction  is  not  given  with  the  clarity 
of  style  one  finds  in  the  rest  of  the  book.  It  seems  to  the  reviewer 
that  a  more  detailed  description  of  the  various  accepted  technics 
would  be  an  improvement.  The  space  devoted  to  antiseptics  and 
disinfectants  and  their  use  is  well  allotted;  too  often  do  we  find 
these  subjects  and  their  practical  application  but  skimmed  over. 

The  second  part  of  the  book,  devoted  to  special  diseases  and 
their  germs,  is  presented  as  before  in  rather  curious  order.  Toxic 
and  endotoxic  diseases,  acute  infections  and  protracted  diseases, 
protozoal  and  bacterial — all  are  given  together,  with  apparently 
no  systematic  arrangement.  It  would  appear  to  be  better  to  pre- 
sent the  diseases  according  to  some  classification.  It  might  not  be 
amiss  to  devote  a  separate  section  to  protozoal  diseases. 

The  author  is  to  be  congratulated  on  the  addition  of  some  of  the 
diseases  due  to  filterable  viruses  in  the  new  edition.  As  bacterio- 
logical and  immunological  methods  are  used  in  the  study  of  these 
diseases  it  might  be  well  to  include  all  those  conditions  now  attri- 
buted to  filterable  virus.  H.  F. 


Diseases  of  the  Throat,  Nose  and  Ear.  By  William  H. 
Kelsox,  M.l).,  B.S.,  F.R.C.S.  (Eng.),  Surgeon  of  the  London 
Throat  Hospital,  Golden  Square;  Hon.  Surgeon  (Nose,  Throat 
and  Ear  Department),  City  Dispensary;  Lecturer  on  Diseases 
of  the  Ear.  Pp.  252;  89  illustrations.  London:  Oxford  Med. 
Press. 

This  work  is  a  small  text-book  written  for  the  general  prac- 
titioner and  the  senior  student.  For  this  reason  the  more  common 
and  trivial  procedures,  such  as  the  removal  of  cerumen,  are  given 
in  considerable  detail,  while  the  more  important  undertakings, 
which  are  generally  relegated  to  the  specialist,  are  scarcely  more 
than  mentioned  if  not  entirely  omitted.  We,  however,  see  no  reason 
why  the  author  has  failed  to  make  any  mention  of  such  an  impor- 
tant procedure  as  direct  laryngoscopy  and  bronchoscopy.  There 
is  a  lack  of  systematic  arrangement  of  various  subjects,  and  the 
style,  to  say  the  least,  is  exceedingly  quaint.  For  instance,  in  speak- 
ing of  pemphigus  of  the  throat  (p.  21  j  the  author  says  "Arsenic 
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has  a  great  reputation  in  this  disease  but  most  of  the  patients  die." 
On  the  whole  the  book  is  a  rather  trite  acciunulation  of  throat, 
nose  and  ear  lore  giving  many  of  the  well-established  facts  their 
proper  importance,  and  yet,  it  is  sufficiently  full  of  mistakes, 
especially  concerning  pathology  and  therapeutics  to  make  it  a 
rather  unsafe  guide  for  either  the  student  or  medical  practitioner. 
The  illustrations  while  fairly  numerous  are  not  especially  illuminat- 
ing, and  the  majority  are  crude  and  uninteresting.         G.  B.  W. 


Student's  Text-book  of  Hygiene.  By  W.  James  Wilson,  M.D., 
D.Sc,  D.P.H.,  Bacteriologist  to  the  Counties  of  Down  and 
Antrim;  Lecturer  in  Hygiene  and  Public  Health,  Queen's 
University,  Belfast.  Pp.  270;  26  illustrations.  New  York: 
Rebman  Company. 

Hygiene  in  a  strict  sense  deals  with  the  principles  of  the  science 
of  keeping  well,  while  public  health,  preventive  medicine,  and  sani- 
tary science  have  to  do  with  the  application  of  those  principles.  It 
is  in  this  strict  sense  of  the  word  that  Wilson- takes  up  the  subject 
of  hygiene  in  this  book.  The  details  of  laboratory  methods,  the 
procedures  of  public  health  administration,  and  the  technic  of 
prophylactic  measures  are  wisely  omitted.  The  application  of  the 
principles  discussed  is  only  indicated  in  sufficient  degree  to  enable 
the  student,  for  whom  the  book  is  primarily  written,  "to  appreciate 
the  meaning  and  value  of  the  results  of  analyses,  and  to  understand 
the  responsibilities  resting  upon  the  medical  officer  of  health,  the 
general  medical  practitioner,  and  the  private  individual,  with  regard 
to  the  preservation  of  health  and  the  prevention  of  disease." 

One  is  surprised  to  note  the  author's  statement  that  "the  routine 
inoculation  of  contacts  with  prophylactic  doses  of  diphtheria 
antitoxin  is  not  a  measure  which  recommends  itself  to  many 
physicians  at  the  present  time."  Also,  "In  the  British  Isles  open 
fires  find  favor  on  account  of  their  cheerful  appearance,  while  in 
America  stoves  are  almost  invariably  used."  Furthermore,  one 
would  not  expect  typhoid  fever  to  be  given  in  the  list  of  diseases 
for  which  isolation  hospitals  should  be  furnished.         T.  G.  M. 


Physiological  Chemistry.  A  Text-book  and  Manual  for 
Students.  By  Albert  P.  Mathews,  Ph.D.  Pp.  1041;  78  text 
figures.    New  York:  William  Wood  &  Co. 

Mathews  has  given  us  in  this  work  one  of  the  best  books  of  its 
kind  in  physiological  chemistry  which  has  appeared  in  the  English 
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language  in  recent  years.  The  author  states  in  the  introduction, 
"  Some  parts  of  this  subject  have  been  treated  far  more  fully  than 
others,  and,  possibly,  more  fully  than  their  importance  deserves." 
This  might  be  considered  a  fault  by  some,  but,  as  one's  personal 
preferences  guide  him  in  his  opinion,  this  could  hardly  be  looked 
as  upon  a  point  for  criticism.  The  book  is  divided  into  three  parts : 
Part  I  deals  with  general  properties  of  living  matter:  the  usual 
separate  chapters  on  carbohydrate,  fat,  protein,  and  a  very  interest- 
ing chapter  on  the  physical  chemistry  of  protoplasm.  Part  II  deals 
with  body  heat,  food,  digestion,  absorption,  excretion,  metabolism 
as  a  whole,  and  the  various  body  tissues.  Part  III  consists  of  prac- 
tical work  and  methods.  At  the  end  of  the  important  chapters 
there  is  found  an  excellent  summary  of  the  subject  matter  and  also 
references  to  the  literature.  The  subject  matter  is  brought  up  to 
date  and  is  presented  in  a  lucid,  fascinating,  readable  manner. 
The  book  is  certainly  to  be  recommended  to  students  and  others 
who  are  interested  in  biological  chemistry.  In  view  of  the  ever- 
increasing  adaptability  of  biochemical  methods  in  diagnosis  the 
chapter  on  practical  methods  should  certainly  increase  the  value 
of  this  book  to  physicians.  L.  J. 


Lejar's  Urgent  Surgery.  By  Felix  Lejar,  Professor  agrege  a 
la  Faculte  de  Medecine  de  Paris;  Chirurgien  de  I'Hopital  Saint 
Autaine;  Membre  de  la  Societe  de  Chirurgie.  Pp.  588;  1106 
illustrations.  Seventh  edition,  Vol.  II.  New  York:  Wm.  Wood 
&  Co. 

This  volume  treats  of  the  urgent  surgery  of  the  genito-urinary 
system,  the  rectum  and  anus,  the  hernias  and  the  extremities. 
It  is  translated  from  the  French  bv  W.  S.  Dickie,  ]\I.D.,  and  Ernest 
Ward,  M.D. 

The  subject  matter  contained  therein  is  all  that  could  be  desired. 
It  treats  of  those  phases  of  the  conditions  which  are  incompletely 
described  and  discussed  in  other  works  on  surgery.  Xo  attempt 
is  made  to  give  a  complete  description  of  any  one  condition  as 
regards  pathology,  etiology,  etc.  The  reader  is  introduced  to  the 
urgent  condition  and  then  told  how  to  handle  it.  Throughout 
the  text  there  are  numerous  footnote  histories  of  cases  illustrating 
the  condition  under  discussion. 

After  arriving  at  the  diagnosis  the  author  describes  in  minute 
detail  the  subsequent  treatment,  discussing  the  one  or  more  possible 
ways  of  overcoming  difficulties  that  may  arise. 

The  illustrations  and  plates,  aptly  chosen  and  well  executed, 
enhance  the  value  of  the  work. 
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The  style  is  exact,  easy  and  pleasing,  presenting  facts,  theories 
and  opinions  in  an  interesting  and  novel  manner. 

The  book  is  well  edited  and  the  paper  and  printing  are  of  the 
best. 

When  one  takes  up  this  work  he  is  at  once  impressed  by  the 
author's  vast  and  comprehensive  grasp  of  his  subjects,  and  by 
his  unique  and  pleasing  way  of  presenting  such  knowledge. 

E.  L.  E. 


Surgery  of  the  Lung.  By  C.  Garre,  Professor  of  Surgery  at 
the  University  of  Bonn,  and  H.  Quincke,  formerly  Professor  of 
Medicine  at  the  University  of  Kiel.  Translated  from  the  German 
by  David  M.  Bancroft,  M.D.  Second  edition.  Pp.  271;  114 
illustrations  and  2  colored  plates.  New  York:  William  Wood 
&  Co. 

The  first  edition  of  this  work  appeared  in  1903,  and  since  that 
time  surgery  of  the  lung  has  made  such  rapid  progress  that  it  has 
been  necessary  for  the  authors  to  alter  and  rewrite  the  subject 
matter  to  a  considerable  extent.  Not  only  by  constant  and  careful 
elaboration  of  the  older  methods  of  procedure  have  the  operations 
then  in  vogue  been  more  frequently,  and,  on  the  whole,  more 
successfully  carried  out,  but  new  methods  have  been  invented 
and  new  indications  laid  down. 

The  authors  very  properly  devote  the  opening  chapters  to  a 
review  of  the  topographical  anatomy  of  the  lung,  and  then  discuss 
the  all-important  question  of  pneumothorax,  the  avoidance  and 
treatment  of  which  has  been  responsible  for  much  of  the  advance 
in  thoracic  surgery. 

In  detailing  the  various  methods  of  maintaining  a  difference  of 
pressure,  mention  is  made  of  the  work  of  the  pioneers  in  this  field, 
whose  original  ideas  have  been  followed  by  the  brilliant  discoveries 
of  the  investigators  of  the  present  day.  The  advantages  and  dis- 
advantages of  positive  and  negative  pressure,  and  of  the  cabinets, 
apparatus,  or  masks  producing  the  same,  are  described  very  con- 
cisely. It  is  frankly  admitted  by  the  author  that  a  greater  number 
of  operations  on  the  lung  have  been  performed  by  him  without  than 
with  the  aid  of  differential  pressure  apparatus.  As  intratracheal 
anesthesia  has  been  adopted  so  generally  since  the  publication  of 
this  volume,  further  discussion  of  its  safety  and  of  its  numerous 
advantages  is  unnecessary.  The  methods  employed  in  general 
surgical  technic  and  the  treatment  of  pulmonary  injuries  and 
suppurations  are  brought  up  to  date,  and  are  well  worth  reading 
in  view  of  the  large  number  of  recent  contributions  dealing  with 
injuries  of  the  lung  occurring  in  the  present  war. 
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The  treatment  of  pulmonary  tuberculosis  by  artificial  pneumo- 
thorax has  become  so  general  that  the  chapter  devoted  to  this 
subject  is  of  particular  interest.  The  matter  has  been  considered 
carefully  in  every  detail  and  the  technic  accurately  described.  It 
would  seem,  however,  that  more  emphasis  could  be  laid  upon 
certain  of  the  dangers  which  may  follow  the  production  of  the 
pneumothorax,  particularly  as  many  believe  that  the  technic  is 
simple  and  that  preliminary  training  is  unnecessary.  The  authors 
rightly  conclude  that  statistics  of  the  results  of  treatment  with 
artificial  pneumothorax  are  of  little  value  because  the  condition  of 
the  patient  was  and  always  will  be  too  diverse.  Thus  it  becomes 
a  question  of  how  long  the  patient  might  have  lived  without  the 
operation. 

Trendelenburg's  operation  on  embolism  of  the  pulmonary  arteries, 
the  progress  made  of  late  years  by  the  operative  treatment  of 
rigidity  of  the  thorax  in  pulmonary  emphysema,  and  the  treat- 
ment of  foreign  bodies  are  all  described,  indicating  that  the  volume 
includes  the  most  recent  measures  employed  in  thoracic  surgery. 
The  work  contains  much  information  of  interest  to  the  practicing 
physician,  and  will  prove  to  be  of  marked  value  to  the  operator 
accustomed  to  dealing  with  the  difficulties  arising  in  this  new  field 
of  surgery.  J.  S. 


Wounds  of  the  Thorax  in  War.  By  J.  Keogh  IMurphy,  M.D. 
Pp.  156;  19  illustrations  and  2  plates.  London:  Oxford  Med. 
Press,  1915. 

Wounds  of  the  thorax,  produced  by  a  great  variety  of  weapons 
and  missies,  present  unusual  and  difficult  problems  that  civil 
practice  does  not  prepare  a  surgeon  to  solve.  The  author  supple- 
ments his  large  experience  by  studying  the  records  of  the  Boer  War, 
particularly  the  writings  of  Colonel  Sir  G.  H.  Makins.  The  volume 
deals  with  the  clinical  features  of  the  various  wounds,  their  immed- 
iate and  remote  effects  and  especially  with  therapeutic  measures. 
The  modern  plan  of  treatment  formulated  by  Sir  Watson  Cheyne, 
and  that  of  Cheatte,  Fildes  and  Rajschman  are  described  as  well 
as  a  summary  of  Sir  Almoth  Wright's  recent  conclusions  regarding 
vaccine  therapy.  G.  M.  L. 


Notice. — In  the  review  of  "Serology  of  Nervous  and  Mental 
Diseases,"  by  D.  M.  Kaplan,  published  on  page  902  of  the  June 
issue  of  the  Journal,  note  should  have  been  made  in  the  title  that 
the  book  is  published  by  W.  B.  Saunders  Company,  Philadelphia 
and  London. 
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Pyloric  Exclusion.— Lewisohn  (Surg.,  Gyn^c.  and  Ohst.,  1916,  xxii) 
says  the  vast  majority  of  surgeons  agree  that  pyloric  exclusion 
ought  to  be  added  to  gastrojejunostomy  to  insure  the  permanent  cure 
of  pyloric  and  duodenal  ulcers.  There  still  exists,  however,  a  great 
difference  of  opinion  as  to  the  best  method  of  accomplishing  this 
exclusion,  Lewisohn  carried  out  a  series  of  experiments  on  dogs  to 
determine,  particularly,  the  value  of  the  following  modification  of 
Biondi's  method:  After  the  gastro-enterostomy  is  done,  the  gastro- 
hepatic  ligament  is  ligated  in  the  pyloric  region,  which  enables  us  to 
deliver  the  pylorus  in  front  of  the  abdominal  wall.  A  transverse 
incision  through  the  seromuscularis  is  then  carried  around  the  pylorus. 
The  muscularis  is  peeled  away  from  the  mucosa  which  is  thus  exposed 
intact  for  about  one  inch.  The  mucosal  tube  is  ligated  above  and  below 
with  a  silk  or  Pagenstecher  ligature,  cut  in  between  the  ligatures  and  the 
stumps  carbolized.  The  stumps  are  then  buried  by  suturing  over  them 
the  previously  reflected  seromuscularis  layer.  Lewisohn  concludes  that 
with  the  exception  of  Eiselsberg's  unilateral  exclusion  and  the  modified 
Biondi  method  none  of  the  diiTerent  methods  of  exclusion  guarantees 
a  permanent  exclusion  of  the  pylorus.  An  absolute  though  temporary 
exclusion  of  the  pylorus  provides  for  a  permanent  cure  of  pyloric  and 
duodenal  ulcers.  The  most  simple  method  from  a  technical  standpoint 
is  the  exclusion  stitch  (Kelling-Berg-Cackovic) .  This  stitch  should  be 
used  in  preference  to  the  more  complicated  methods  (Wilms,  Parlavec- 
chio,  Biondi).  The  Eiselsberg's  method  and  the  modification  of  the 
Biondi  method,  though  guaranteeing  a  permanent  exclusion,  are 
technically  too  complicated  and  should  not  be  used.  The  clinical 
results  are  just  as  good  in  using  the  most  simple  method  (exclusion 
stitch)  as  in  the  use  of  the  most  complicated  method  (Eiselsberg). 
The  exclusion  stitch  is,  therefore,  the  method  of  choice  for  the  treatment 
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of  pyloric  and  duodenal  ulcers.  It  is  carried  out  as  follows:  A  double 
Pagenstecher  linen  suture,  armed  with  a  needle,  is  carried  around  the 
posterior  stomach  wall,  and  is  held  in  place  by  taking  several  bites  in 
the  anterior  wall  of  the  stomach.  The  suture  is  then  tied  and  the  pylorus 
thus  occluded. 


Rectal  Drainage  of  Appendiceal  Pelvic  Abscess. — Schrager  (Surg. 
Gyncc.  and  Ohst.,  1916,  xxii,  482)  reports  4  cases  in  which  appendicular 
pelvic  abscesses  were  drained  by  the  rectum.  In  3  of  the  4  cases  the 
collections  of  pus  were  secondary  to  a  preceding  operation  for  appendi- 
citis and  needed  most  dependent  drainage.  All  4  cases  did  very  well 
after  the  rectal  drainage  was  provided.  Some  of  these  abscesses  if  left 
alone  will  perforate  into  the  rectum  and  thus  be  cured.  He  says  that 
rectal  examination  is  a  valuable  aid  in  the  diagnosis  of  acute  inflam- 
matory processes  of  the  lower  abdomen.  A  number  of  cases  of  acute 
appendicitis  are  either  associated  with  or  followed  later  on  by  pelvic 
abscesses,  some  of  them  pointing  into  the  rectum.  Rectal  drainage  of 
appendicular  abscess  is  a  simple  procedure  and  can  be  resorted  to  in 
emergencies  even  })y  less  experienced  surgeons.  Cases  of  suppurative 
appendicitis  convalescing  badly  occasionally  do  so  because  the  depen- 
dent abscess  is  not  drained.  In  desperate  as  well  as  suitable  cases, 
rectal  drainage  is  a  very  gratifying  procedure.  Dr.  Ochsner's  technic 
was  given  as  follows:  Either  gas  or  ether  may  be  used,  although  in 
adults  gas  is  preferable.  The  patient  is  placed  in  the  lithotomy  position 
well  brought  down  over  the  edge  of  the  table.  The  sphincter  is  next 
dilated  until  it  is  completely  paralyzed.  Ether  is  more  suitable  for  this 
step  than  gas.  Two  long-bladed,  right  angle,  flat  retractors  are  next 
introduced  into  the  rectum,  depressing  the  upper  and  lower  rectal 
walls.  If  the  diagnosis  is  correct,  the  fluctuating  mass  soon  appears  in 
view,  being  covered  by  a  smooth,  shining  rectal  mucosa.  A  small 
incision  is  made  with  scissors  or  knife  in  the  anterior  rectal  wall  and  a 
sharp  pointed  forceps,  dressing  forceps,  or  the  blade  of  scissors  is  intro- 
duced through  this  button  hole.  A  rubber  tube  is  then  inserted  high 
up  into  the  rectum  while  another  one  is  introduced  into  the  abscess 
cavity,  thus  preventing  the  feces  from  entering  into  it.  The  tubes 
escape  or  are  removed  in  a  few  days  and  there  is  no  after-treatment. 


Loose  Bodies  in  the  Knee-joint. — Henderson  (Amer.  Jour.  Orthop. 
Surg.,  1916,  xiv,  265)  classifies  these  bodies  into  (1)  fibrinous  loose 
bodies;  (2)  bodies  composed  of  organized  connective  tissue,  e.  g.,  bone 
and  cartilage,  intrinsic  in  origin;  (3)  loose  foreign  bodies,  extrinsic  in 
origin.  The  fibrinous  bodies  have  been  variously  named  according  to 
their  size,  as  melon  seeds,  rice  bodies,  wafer  bodies,  etc.  They  are  not 
confined  to  joints,  but  are  often  seen  in  bursse  and  in  tendon  sheaths, 
and  are  thought  to  be  pathognomonic  of  tuberculosis.  An  hyper- 
trophied  fat  tag  may  cause  trouble,  but  Henderson  has  rarely  seen  such 
a  case  and  in  none  of  the  cases  which  he  reports  was  the  operation  done 
for  the  relief  of  such  a  condition  per  se.  Organized  connective  tissue 
loose  bodies  produce  mechanical  derangements.     They  are  usually 
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spoken  of  as  being  cartilaginous,  but  frequently  on  section  there  will 
be  seen  a  flake  of  bone.  In  Henderson's  experience  the  majority  of 
these  bodies  have  arisen  from  the  internal  condylar  surface  of  the 
femur.  They  may  be  further  subdivided  into  (a)  those  having  as  their 
etiological  factor  some  disease  such  as  osteoarthritis  or  Charcot's 
disease,  and  (6)  those  due  to  injury.  Both  kinds  are  inseparable  in 
certain  cases.  A  comparatively  slight  trauma  might  produce  a  loose 
body  in  a  person  affected  with  osteochondritis  dissecans,  whereas  the 
same  trouble  in  a  normal  person  would  not  be  productive  of  trouble. 
Because  it  is  difficult  to  determine  the  degree  of  indirect  trauma  neces- 
sary to  produce  the  loose  bodies  in  this  group,  they  had  better  be 
considered  as  due  to  trauma  rather  than  to  an  actual  disease.  Trauma, 
direct  or  indirect,  is  essential  to  the  production  of  a  loose  body.  Surgery' 
offers  the  only  permanent  relief,  and  the  general  condition  of  the  patient 
being  satisfactory,  the  bodies  should  be  removed. 


Preoperative  Treatment  of  the  Hands. — Whiting  and  Slocum  (Ann. 
Surg.,  1916,  Ixiii,  GOS)  conducted  investigations  at  the  German  Hospital, 
Philadelphia,  to  determine  a  method  of  hand  sterilization  that  would 
approach  the  ideal,  be  simple  in  application  and  allow  of  more  rapid 
execution.  As  a  result  of  these  investigations  they  concluded  that 
none  of  the  various  solutions  used  will  destroy  all  germs  of  the  skin 
in  all  instances,  but  that  a  solution  of  acetone,  alcohol,  and  one  of  the 
coal  tar  disinfectants  of  a  high  phenol  coefficient  is  more  efficient  than 
any  other  agent  they  have  used  for  skin  sterilization.  In  such  a  solution 
the  acetone  (dimethyl  ketone)  acts  as  a  solvent  of  the  fatty  or  oily 
material  of  the  skin  and  thus  aids  in  exposing  the  bacteria  to  the 
germicides.  The  alcohol  acts  as  a  solvent;  it  has  the  power  to  penetrate 
into  the  cracks  and  crevices  of  the  skin,  as  claimed  by  Braatz,  through 
its  ability  to  destroy  and  remove  small  particles  of  air  that  may  be 
present;  it  is  germicidal  in  solutions  as  weak  as  30  per  cent.,  according 
to  Post  and  Nicoll,  in  solutions  ranging  from  40  per  cent,  to  95  per  cent., 
according  to  the  findings  of  the  authors,  with  its  strongest  germicidal 
powers  in  solutions  ranging  from  60  per  cent,  to  70  per  cent.,  according 
to  Leedom-Greene;  it  also  acts  as  a  good  vehicle.  The  coal  tar  dis- 
infectant that  may  be  used  acts  simply  as  a  powerful  germicide,  destroy- 
ing all  bacteria  with  which  it  comes  in  contact  in  a  length  of  time 
varying  with  its  coefficient  and  the  degree  of  dilution.  Patients  do  not 
complain  of  any  irritation  following  the  use  of  this  solution,  although 
it  causes  a  burning  sensation  when  used  on  the  scrotum.  It  does  not 
stain  the  skin.  It  reduces  to  a  minimum  the  time  consumed  in  preparing 
the  field  of  operation,  and  its  method  of  application  is  the  simplest. 
It  may  be  used  on  a  wet  or  dry  skin  when  necessary.  There  is  no 
exfoliation  of  the  skin  as  after  iodine  nor  is  there  any  blistering.  It  is 
suggested  that  a  solution  consisting  of  35  per  cent,  acetone,  1  or  2 
per  cent,  of  a  coal-tar  disinfectant  of  a  high  coefficient,  preferably 
phenoco,  with  enough  alcohol  to  make  100  per  cent.,  would  answer  the 
purpose  best.  The  method  of  application  consists  in  rubbing  the  field, 
of  operation  for  two  minutes  with  a  piece  of  gauze  saturated  with  the 
solution  after  either  a  wet  or  dry  shave.  A  warm,  cleansing  tub  bath 
is,  of  course,  always  advisable  when  not  contraindicated. 
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Final  Results  in  Twelve  Cases  of  Colectomy.— Clark  {Surg.,  Gynec. 
and  Ohst.,  1916,  xxii,  533),  in  referring  to  Lane's  most  recent  book  on 
intestinal  stasis,  says  that  it  is  not  the  occasional  brilliant  result  that 
counts  in  a  work  of  this  unusual  character,  but  it  is  the  analysis  of  all 
of  the  cases  that  have  come  under  the  operator's  care,  with  full  histories 
and  a  painstaking  follow-up  record  system,  that  permits  the  reader  to 
bring  his  own  judgment  to  bear  on  this  very  important  subject.  In 
only  6  of  the  12  cases  operated  on,  by  Clark,  may  one  consider  the 
result  as  entirely  satisfactory.  In  all  cases  there  has  been  great 
improvement  in  the  constipation  for  a  time,  to  be  followed  at  variable 
intervals  in  four  by  a  gradual  recurrence  of  the  constipation.  In  some 
cases  this  has  not  been  so  severe  as  formerly,  whereas  in  others  it  is 
quite  as  intense.  Roentgen-ray  examinations  in  3  cases  showed  in 
2  decided  dilatation  of  the  ileum  to  a  size  closely  resembling  that  of  the 
colon.  In  none  of  these  cases  has  there  been  diarrhea  of  long  standing, 
and  none  that  was  not  controlled  by  simple  medicinal  measures.  In 
none  of  the  cases  has  there  been  undue  thirst.  In  6  cases  there  has  been 
marked  improvement  in  nutrition.  In  the  remainder  there  was  no 
visible  effects  so  far  as  physical  improvement  is  concerned.  As  a  final 
summary  of  these  cases,  Clark  feels  that  total  removal  of  the  colon  is 
justifiable  only  in  severe  cases  of  obstructive  constipation.  From  his 
experience  in  these  12  cases  he  is  of  the  opinion  that  a  less  radical  pro- 
cedure must  be  employed,  and  inclines  to  the  limitation  of  the  colectomy 
to  the  ascending  and  the  middle  of  the  transverse  colon,  with  a  lateral 
anastomosis  of  the  ileum  into  the  transverse  colon.  In  this  way  the 
omentum  is  preserved,  and  there  is  less  traumatism  to  the  mesentery, 
with  its  very  important  sympathetic  nervous  system.  Any  form  of 
anastomosis  between  different  segments  of  the  colon  or  between  the 
cecum  and  sigmoid  flexure,  with  the  expectation  of  diverting  the  fecal 
current  into  this  new  channel,  will  almost  invariably  be  doomed  to 
failure.  Finally,  he  believes  that  the  one  valuable  point  gained  in  the 
study  of  his  cases  of  colectomy  is  that  the  ileum  will  not  uniformly 
assume  the  vicarious  function  of  the  colon,  and  that  the  backward 
pressure  from  the  colon,  through  the  anastomotic  opening,  when  it  is 
low  down,  in  definite  proportion  of  cases  causes  dilatation  and  per- 
manent impairment  of  the  ileum.  If  a  technic  can  be  devised  that  will 
prevent  the  reflux  into  the  ileum  it  will  serve  a  splendid  purpose  in 
obviating  one  of  the  objections  to  an  extensive  colectomy.  In  severe 
cases  of  obstructive  constipation  it  may  be  a  very  efficacious  operation 
if  carefully  restricted  and  may  be  added  to  our  therapeutic  list.  The 
immediate  danger  of  the  operation  and  the  serious  sequelae  that  may 
follow  weeks  or  months  later  make  it,  however,  too  hazardous  to 
extend  it  into  wider  fields  so  ardently  advocated  by  Lane  and  his 
enthusiastic  followers.  It  may  be  efficacious,  but  it  possesses  no 
miraculous  function. 
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Influence  of  Some  Drugs  Used  in  Treatment  of  Gout. — Denis  (Jour. 
Pharm.  and  Exper.  Ther.,  1915,  vii,  601)  says  that  sodium  benzoate, 
atophan  and  the  saHcylates  including  aspirin,  when  given  in  suffi- 
ciently large  amounts  cause  an  increased  elimination  of  uric  acid  from 
the  blood.  This  effect  lends  some  support  to  the  view  that  the  good 
effects  produced  by  the  drugs  at  present  considered  by  clinicians  as 
most  efficient  in  the  treatment  of  gout  may  in  part  at  least  be  due  to 
a  power  possessed  by  them  of  producing  a  lowered  kidney  threshold 
for  certain  specific  substances.  Atophan  and  the  saHcylates  possess 
this  power  in  a  marked  degree.  Benzoic  acid  when  administered  in 
large  doses  (8  gm.  per  day)  increases  the  uric  acid  excretion  in  the  urine 
and  decreases  the  uric  acid  content  of  the  blood.  Cinnamic  acid  in 
the  comparatively  small  doses  used  (4  to  6  gm.  per  day)  have  little, 
if  any,  effect.  Quinic  acid  and  colchicum  have  also  no  effect  on  the 
uric  acid  elimination.  The  same  is  true  of  para-oxybenzoic  acid  which 
shows  none  of  the  power  possessed  by  its  homologue,  salicylic  acid, 
of  producing  a  lowered  kidney  threshold  for  uric  acid.  None  of  these 
drugs  produce  any  change  in  the  non-protein  nitrogen  content  of  the 
blood.  Benzoic  acid,  aspirin  and  atophan  were  found  to  have  no  effect 
on  the  creatin  content  of  the  blood. 


The  Uric  Acid  Solvent  Power  of  Urine  After  Administration  of 
Piperazin,  Lysidin,  Lithium  Carbonate  and  other  Alkalies. — Haskins 
(Arch.  Int.  Med.,  1916,  xvii,  405)  found  that  piperazin  can  cause  the 
urine  to  dissolve  more  uric  acid  than  it  would  without  the  drug,  and 
this  effect  is  most  marked  if  sodium  citrate  or  bicarbonate  be  also 
given  and  if  diuresis  be  avoided.  Lysidin  can  act  as  a  uric  acid  solvent 
but  is  not  a  practical  therapeutic  agent  because  of  the  large  doses 
required.  Lithium  carbonate  is  a  uric  solvent  if  large  enough  doses 
are  used,  but  is  unsafe  and  possesses  no  advantage  over  sodium  citrate 
or  bicarbonate.  Sodium  citrate  and  bicarbonate  are  reliable  and  satis- 
factory uric  acid  dissolving  agents  when  given  in  such  dosage  as  to 
keep  the  urine  alkaline. 


The  Standardization  of  Digitalis  and  the  Potency  of  American- 
grown  Digitalis. — Rowntree  and  Macht  {Jour.  Atncr.  Med.  Assn., 
1910,  Ixvi,  870j  relate  their  investigations  which  strikingly  emphasize 
the  need  of  standardization  of  digitalis.  Variations  in  lethal  dose 
from  6.6  to  19  c.c.  per  kilogram  weight,  approximately  300  per  cent., 
were  found  in  the  infusions  prepared  from  digitalis  leaves  of  different 
sources.     This  difference  is  greater  than  should  be  tolerated  by  the 
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profession.  Tlie  different  leaves  tested  by  the  authors  were  all  obtained 
from  very  reliable  sources,  and  in  all  probability  greater  variations 
exist  in  leaves  purchased  in  the  open  market.  The  authors  emphasize 
that  standardization  reveals  the  strength  of  the  digitalis  preparation 
and  permits  of  graded  dosage — more  or  less — according  to  the  potency 
of  the  preparation.  The  physician's  duty  to  his  patient  does  not  end 
with  the  prescribing  of  digitalis.  Plainly  it  is  incumbent  on  him  to 
secure  digitalis  effects  if  the  case  is  a  suitable  one.  This  is  more  likely 
to  be  accomplished  if  the  potency  of  the  preparation  is  known.  It 
is  especially  interesting  at  this  time  to  find  that  certain  American- 
grown  digitalis  leaves  yielded  a  product  superior  in  potency  to  those 
made  from  English  and  German  leaves. 

Remarks  on  Bacillus  Welchii  in  the  Stools  of  Pellagrins. — Holmes 
(Arch.  Int.  Med.,  1916,  xvii,  453)  says  that  B.  welchii  has  been  found 
with  marked  regularity  in  the  stools  of  pellagrins  in  numbers  greater 
than  normal.  These  pellagrins  were  on  a  dietary  composed  principally 
of  vegetable  foods  high  in  carbohydrate  content.  The  diet  was  extremely 
low  in  protein  and  especially  in  protein  of  animal  origin.  Holmes 
notes  the  facts  that  diarrhea  is  one  of  the  most  constant  symptoms 
of  the  disease  known  as  pellagra  and  that  B.  welchii  has  been  found 
to  produce  severe  diarrhea  in  children  and  adults  in  the  presence  of 
a  high  carbohydrate  diet.  Furthermore,  diarrhea  caused  by  B.  welchii 
can  be  cured  by  a  protein  and  buttermilk  diet.  The  authoi  calls  atten- 
tion to  the  fact  that  Goldberger  has  prevented  pellagra  by  the  addition 
of  proteins  and  buttermilk  in  the  diet,  and  has  experimentally  caused 
pellagra  by  means  of  a  pure  carbohydrate  diet.  He  believes  that  the 
above  facts  by  no  means  prove  that  B.  welchii  is  the  direct  or  sole 
cause  of  pellagra  but  believes  their  coincidence  is  sufficiently  significant 
to  justify  further  observation. 


Venesection  as  a  Therapeutic  Measure. — Lawrence  (Bost.  Med.  and 
Surg.  Jour.,  1916,  clxxiv,  203j  says  that  venesection  performed  under 
proper  indications,  is  not  a  dangerous  measure,  especially  since  the 
"dose"  can  be  accurately  controlled.  In  the  presence  of  dilatation 
of  the  heart,  renal  toxemia,  hypertension  or  a  combination  of  these 
conditions,  it  may  be  expected  to  act  more  promptly  and  more  surely 
than  drugs.  It  lowers  blood-pressure  and  at  the  same  time  produces 
a  more  efficient  circulation  when  performed  in  cases  of  hypertension, 
but  does  not,  in  therapeutic  "doses"  lower  normal  arterial  tension. 
Venesection  should  never  l)e  performed  in  the  absence  of  definite 
indications,  but  should  not  be  withheld  until  the  hope  of  success  from 
any  measure  is  gone.  The  amount  of  blood  to  be  withdrawn  is  to  be 
decided  by  the  point  at  which  relief  is  to  be  obtained.  The  error  is 
generally  on  the  side  of  removing  too  small  an  amount.  Repeated 
blood-letting,  Avhen  indicated,  does  not  seem  to  have  any  ill  effects  upon 
the  composition  of  the  blood. 


Corpus  Luteum  Extract  in  the  Nausea  of  Pregnancy. — Hirst  (Jour. 
Amcr.  Med.  Assn.,  1916,  Ixvi,  645)  reports  encouraging  results  with  the 
hypodermic  administration  of  corpus  luteum  extract  for  the  treatment 
of  nausea  occurring  in  pregnancy.     He  bases  this  treatment  on  the 
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presumption  that  there  is  more  than  a  coincidence  between  the  forma- 
tion and  disappearance  of  the  corpus  hiteum  of  pregnancy  and  the 
cessation  of  the  nausea.  Only  five  cases  are  reported,  four  of  which 
were  successfully  treated.  Hirst  makes  this  preliminar}-  report  in 
the  hope  that  this  treatment  may  be  tried  by  others  in  order  to  deter- 
mine whether  or  not  it  is  of  value. 


Pellagra — Causation  and  a  Method  of  Prevention. — Goldberger 
(Jour.  Amer.  Med.  Assn.,  1916,  Ixvi,  471),  in  a  summary  of  his  observa- 
tions made  in  three  institutions  where  pellagra  was  endemic,  states 
that  a  diet  containing  a  liberal  amount  of  fresh  animal  and  leguminous 
protein  foods,  without  other  alteration  in  the  hygienic  and  sanitary 
conditions,  successfully  prevented  the  annual  recurrence  of  the  disease 
in  practically  100  per  cent,  of  the  cases.  Of  the  209  cases  of  pellagra 
observed  at  the  two  orphanages  during  the  spring  and  summer  of 
1914,  not  less  than  172  completed  at  least  the  anniversary  date  of 
their  attack  under  observation.  In  only  one  of  these  172  cases,  fol- 
lowing the  change  in  diet,  was  there  recognized  evidence  of  a  recur- 
rence, although  on  the  basis  of  experience  elsewhere,  from  99  to  130 
might  reasonably  have  been  expected.  Nor  was  any  new  case  observed 
among  the  non-pellagrin  residents,  168  of  whom  completed  not  less 
than  one  year  under  observation.  Of  the  group  of  pellagrins  on  the 
modified  diet  at  the  insane  asylum,  72  remained  continuously  under 
observation  up  to  October  1,  1915,  or  at  least  until  after  the  anniver- 
sary date  of  their  attack  of  1914.  Not  one  of  this  group  has  presented 
recognizable  evidence  of  a  recurrence,  although,  of  a  group  of  thirty- 
two  controls,  fifteen  have  had  recurrences.  Pellagra  may,  therefore, 
be  prevented  by  an  appropriate  diet  without  any  alteration  in  the 
environment,  hygienic  or  sanitary,  including  the  water  supply.  At 
an  isolated  convict  camp,  previously  free  from  pellagra,  with  an  average 
population  of  from  se^■enty  to  eighty  white  males,  eleven  volunteers 
were  segregated  and,  after  a  preliminary  observation  period  of  two 
and  a  half  months,  placed  on  an  abundant  but  one-sided,  chiefly 
carbohydrate  (wheat,  corn,  rice)  diet,  from  which  fresh  animal  proteins 
and  legumes  were  excluded.  At  least  six  of  these  volunteers  developed 
pellagra.  This  result  would  appear  to  have  been  brought  about  by 
the  diet  on  which  they  subsisted.  A  definite  conclusion  as  to  the  inti- 
mate mechanism  involved  in  bringing  about  or  in  preventing  the 
disease  by  diet  cannot  be  drawn  from  the  available  data.  For  the 
practical  purposes  of  preventive  medicine  it  would  seem  to  be  of 
fundamental  importance  to  recognize  that  the  pellagra-producing 
dietary  "fault"  is  capable  of  correction  or  prevention  by  including 
in  the  diet  suitable  proportions  of  the  fresh  animal  and  leguminous 
protein  foods. 


The  Intraspinal    Administration  of   Mercurialized    Serum. — Hunt 

(Jour.  Am.  Med.  Assn.,  1916,  Ixvi,  404)  reports  a  series  of  45  cases 
of  which  40  were  given  intraspinal  injections  of  mercuric  chlorid,  and 
5  were  given  sublamin  injections.  These  patients  were  at  the  same 
time  given  intramuscular  injections  of  mercuric  salicylate  every  week, 
and  in  the  very  early  ones  intravenous  injections  of  salvarsan.  The 
cases  treated  comprised  cases  of  tabes,  general  paresis,  cerebrospinal 
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syphilis,  taboparesis,  clinical  tabes  (tabes  with  a  negative  serology)  and 
syphilitic  hemiplegia.  These  patients  were  observed  over  a  period  of 
six  months  and  Hunt  believes  that  the  number  of  cases  is  too  small 
and  the  period  of  observation  too  short  to  draw  any  definite  conclu- 
sion. The  author  found  that  the  reaction  from  mercuric  chlorid  or 
sublamin  in  no  way  differed  from  the  reaction  which  followed  the 
administration  of  salvarsan.  The  sublamin  did  not  seem  to  give  the 
same  reduction  in  the  cell  count  or  clinical  improvement  as  did  the 
mercuric  chlorid.  No  ill  results  followed  these  injections.  The  tliree 
deaths  could  be  easily  accounted  for,  as  the  patients  were  practically 
moribund  at  the  time  of  the  treatment,  and  were  given  the  injections 
as  a  last  resort.  The  patients  with  tabes  and  cerebrospinal  syphilis 
were  helped  more  than  any  others.  The  ten  patients  with  general 
paresis  treated  showed  less  improvement  than  almost  any  of  the  others. 
One-half  of  them  showed  no  change  and  two  became  worse.  Such 
improvement  as  did  occur  was  evident  in  the  feelings  of  the  patient, 
in  the  sphincter  control,  in  the  pains,  in  the  gait,  and  in  the  serology. 
There  was  no  improvement  in  the  reflexes.  Such  intraspinal  treat- 
ment can  be  given  only  at  intervals  of  two  weeks,  because  a  cell 
count  does  not  fall  sooner.  The  reaction  obtained  was  one  in  which 
the  cell  count  was  first  greatly  increased  and  then  diminished.  The 
cell  count  and  the  globulin  yielded  much  sooner  than  did  the 
Wassermann. 


The  Treatment  of  Central  Nervous  System  Syphilis. — Walker 
{Boston  Med.  and  Surg.  Jour.,  191G,  clxxiv,  195)  summarizes  the  treat- 
ment and  results  in  the  first  40  cases  of  central  nervous  system  syphilis 
at  the  Peter  Bent  Brigham  Hospital.  This  group  includes  cases  of 
tabes,  general  paresis,  cerebrospinal  syphilis  and  syphilitic  meningitis; 
cases  of  purely  cerebral  sypliilis  are  excluded.  In  the  treatment  of 
parasyphilis  three  methods  were  employed:  one,  salvarsan,  intra- 
venously alone;  another,  the  Swift-Ellis  method;  and  a  third,  salvar- 
sanized  serum  alone  intraspinally.  Walker  used  large  doses  of  salvar- 
san intravenously  for  those  cases  treated  with  salvarsan  alone;  in 
those  treated  with  serum  intraspinally  20  to  25  c.c.  of  undiluted  serum 
were  used.  It  was  found  that  cases  of  syphilis  of  the  central  nervous 
system  with  only  a  positive  blood  react  well  to  salvarsan;  those  with 
a  positive  blood  and  spinal  fluid  may  react  well  to  salvarsan  alone, 
but  they  do  much  better  when  intraspinal  serum  is  used  in  conjunction 
with  salvarsan,  and  some  who  do  not  react  to  salvarsan  alone  do  react 
well  to  the  combined  method.  One  may  obtain  improvement  in  gen- 
eral paresis  with  the  combined  treatment.  Cases  of  syphilitic  menin- 
gitis may  clear  up  with  salvarsan  alone  but  the  combined  treatment 
is  the  quickest.  Cases  of  central  nervous  system  syphilis  with  a  nega- 
tive blood  and  positive  spinal  fluid  findings  react  readily  to  salvar- 
sanized  serum  intraspinally  alone,  even  when  salvarsan  intravenously 
has  failed.  The  spinal  fluid  of  the  cases  treated  with  salvarsan  has 
become  negative  in  two  cases,  whereas  the  spinal  fluid  of  seven  cases 
treated  with  the  serum  alone  has  become  negative.  The  author  feels 
that  salvarsanized  serum  is  a  great  asset  in  the  treatment  of  syphilis 
of  the  central  nervous  system,  and  in  the  general  run  of  cases  he  thinks 
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the  Swift-Ellis  method  is  of  great  value  and  that  this  method  in  con- 
junction with  mercury  given  intramuscularly  is  the  Vjest  treatment  of 
syphilis  of  the  central  nervous  system  at  the  present  time.  Marked 
improvement  always  follows  such  treatment. 


The  Comparative  Pharmacological  Action  of  Ethylhydrocuprein 
(Aptochln)  and  Quinin. — Smith  and  Fantus  {Jour,  of  Pharm.  and 
Exper.  Thcr.,  1916,  viii,  53)  call  attention  to  some  facts  regarding 
optochin  which  are  important  because  of  the  increasing  use  of  the 
remedy  for  the  treatment  of  pneumonia.  Optochin  is  an  alkaloid 
derived  from  cuprea  bark  and  in  its  chemical  structure  is  closely  related 
to  quinin.  While  quinin  chemically  is  methoxycinchonin,  optochin 
is  a  hydroxycinchonin.  Morgenroth,  in  1911,  reported  that  he  was 
able  to  protect  over  90  per  cent,  of  animals  against  artificial  pneumo- 
coccus  infection  by  injections  of  optochin.  His  work  has  been  con- 
firmed by  others  and  particularly  of  late  many  favorable  reports  have 
been  made  regarding  its  therapeutic  use  in  lobar  pneumonia.  The 
authors  found  that  the  pharmacological  action  of  optochin  is  qualita- 
tively like  that  of  quinin,  but  differs  in  degree.  Optochin  is  more  toxic 
than  quinin.  In  view  of  its  considerable  degree  of  toxicity,  the  authors 
urge  caution  in  the  clinical  use  of  optochin,  especially  in  its  intravenous 
administration.  They  found  that  when  administered  intravenously 
it  lowers  the  blood-pressure  somewhat  less  than  quinin  although  it 
depresses  the  heart  more.  The  peripheral  vasoconstriction  probably 
counteracts  partly  the  effects  of  cardiac  depression.  Optochin  was  not 
so  efficient  an  antipyretic  as  quinin  in  experimental  fever  of  animals. 
Optochin  has  been  advocated  for  local  use  in  eye  infections,  particu- 
larly those  due  to  the  pneumococcus,  but  the  authors  found  that  even 
a  2  per  cent,  solution  was  highly  irritant  to  the  conjunctiva. 


The  Treatment  of  Typhoid  Fever  by  Intravenous  Injections  of  Poly- 
valent Sensitized  Vaccine  Sediment. — Gay  and  Chickering  (Arch. 
Int.  Med.,  1916,  xvii,  303)  report  a  series  of  53  cases  of  typhoid  fever, 
in  which  the  diagnosis  was  absolutely  certain  both  on  clinical  and 
on  laboratory  grounds,  treated  by  intravenous  injections  of  a  sensitized 
polyvalent  typhoid  vaccine.  These  patients  were  cared  for  under 
varying  conditions  in  private  houses  and  hospitals.  The  mortality 
in  these  cases  has  been  precisely  what  one  would  expect  under  the  best 
hospital  conditions  (9  per  cent.),  which  the  authors  regard  as  suggesting 
that,  under  uniform  conditions,  with  their  method  of  treatment  the 
mortality  would  have  been  less  than  the  average.  The  mortality  has 
been  composed,  to  a  large  extent,  of  what  may  be  termed  "accidents  "  of 
typhoid,  namely  60  per  cent,  of  deaths  by  hemorrhage  or  perforation. 
Their  method  of  treatment  has  consisted  in  the  intravenous  injec- 
tion of  -V  to  2^  mg.  (150  to  300  million  bacteria)  of  a  sensitized,  poly- 
valent, killed  typhoid  vaccine  sediment  prepared  after  the  method  of 
Gay  and  Claypole.  This  injection  gives  rise  to  a  series  of  symptoms 
characterized  particularly  by  a  chill,  rise  and  fall  of  temperature,  and 
leukopenia  followed  by  hyperleukocytosis.  The  fall  of  temperature 
with  its  attendant  hyperleukocytosis  leaves  the  patient  at  least  tem- 
porarily benefited,  and  the  benefit  and  normal  temperature  may  be 
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permanent.  Thus  in  66  per  cent,  of  the  cases  a  distinct  benefit  was 
obtained,  as  shown  by  lowered  temperature,  disappearance  or  amehora- 
tion  of  subjective  symptoms  and  an  apparently  accelerated  recovery. 
In  41.5  per  cent,  of  this  66  per  cent,  the  recovery  was  of  an  abortive 
form  with  a  critical  fall  of  temperature  and  a  permanent  normal  tem- 
perature established  within  a  few  days.  This  permanent  normal 
temperature  was  reached  on  an  average  seven  days  after  beginning 
treatment  in  these  cases.  There  remains,  however,  34  per  cent,  of 
cases  which  are  classified  as  relatively  unaffected.  They  regard  this 
classification  as  underestimating  the  beneficial  results  for  reasons 
given.  In  none  of  the  cases  did  the  use  of  the  vaccine  have  any  appa- 
rent harmful  effect  on  the  case,  although  in  four,  in  which  too  large  a 
dose  was  used,  the  symptoms  were  somewhat  alarming.  A  series  of 
subcutaneous  injections  following  the  intravenous  treatment  apparently 
aids  in  preventing  relapses.  The  authors  regard  the  mechanism  of 
benefit  and  cure  in  these  cases  which  were  affected  by  the  treatment  as 
due  to  a  combination  of  specific  hyperleukocytosis  and  the  presence 
of  antibodies  in  the  patient's  blood.  The  injection  of  vaccine 
could  be  shown  in  a  number  of  cases  to  be  followed  by  the  disappear- 
ance or  diminution  of  bacteremia  and  usually  also  by  an  increase  in 
the  Widal.  In  those  cases  which  did  best  the  Widal  was  originally 
high  and  those  cases  which  showed  the  least  effect  had  the  low  \Vidals. 
The  cases  judged  as  "mild"  before  treatment  began  did  better  on 
the  whole  than  those  regarded  as  "severe."  There  we:^e,  however, 
a  number  of  severe  cases  which  showed  abrupt  recovery  or  benefit. 
On  the  hN-pothesis  that  successful  results  are  due  to  the  strength  of  the 
antibodies  already  established  in  the  patient,  Gay  and  Chickering 
ventured  in  severe  cases  with  low  antibody  content,  to  combine  with 
the  vaccine  treatment  the  intravenous  injection  of  considerable  amounts 
of  typhoid  immune  serum  from  goats.  These  cases,  although  few  in 
number,  suggest  that  this  type  of  treatment  with  further  elaboration 
might  increase  the  percentage  of  favorable  results.  They  regard  the 
use  of  sensitized  vaccine  as  being  better  for  intravenous  injection 
than  plain  typhoid  vaccine  or  less  specific  methods  of  treatment  that 
have  been  suggested  by  other  authors,  owing  to  the  fact  that  sensitized 
tN-phoid  vaccine  produces  a  specific  form  of  hyperleukocytosis  of  maxi- 
mum degree  (Gay  and  Claj'pole),  and  may  also  be  shown  to  be  followed 
by  an  increase  in  active  immunity  of  the  patient  against  the  disease. 


The  Intravenous  Administration  of   Mercury  in    Syphilis. — Shaw 

(Med.  Record,  1916,  l.\xxix,  823)  reports  16  cases  of  syphilis  treated 
by  intravenous  injections  of  mercuric  chlorid  with  good  results.  The 
dose  used  was  |  to  |  of  a  grain  to  a  patient  of  140  to  150  pounds  body 
weight,  every  five  to  seven  days.  Shaw  says  that  this  method  is  quick, 
safe  and  certain;  the  dose  can  be  very  accurately  measured  and  the 
administration  is  free  from  pain.  The  therapeutic  effects  are  just  as 
quick,  in  many  cases  more  certain  and  more  permanent  than  those 
following  salvarsan  and  neosalvarsan.  This  method  is  recommended 
also  because  of  its  availability  and  cheapness.  The  administration  is 
attended  with  no  untoward  results  except  for  a  low  grade  of  phlebitis 
which  may  produce  obliteration  of  the  vein  used  and  which  is  in  pro- 
portion to  the  concentration  of  the  solution  used. 
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The  Schick  Test  in  an  Orphan  Asylum. — Stearns  S.  Bullen  (New 
York  State  Jour.  Med.,  1916,  xvi,  208)  reports  the  results  of  the 
Schick  test  on  132  normal,  healthy  children  at  the  Rochester  Orphan 
Asylum.  Of  this  number,  100  were  again  tested  one  year  later.  On 
both  occasions  the  toxin  was  diluted  with  normal  saline  solution,  so 
that  the  required  amount  (.yV  minimum  lethal  dose  for  the  guinea-pig) 
was  contained  in  2  c.c.  The  children  averaged  from  two  to  seventeen 
years  in  age.  The  injections  were  attended  with  practically  no  pain 
or  distress.  On  both  tests  practically  55  per  cent,  of  the  children 
gave  a  negative  reaction,  showing  that  they  had  sufficient  natural 
antitoxin  in  their  tissues  to  neutralize  the  toxin  injected,  that  is,  at 
least  sV  unit  per  cubic  centimeter  of  serum,  sufficient  to  protect  against 
diphtheria.  Immunization  was  attempted  on  41  children,  with  strongly 
positive  reactions,  by  injecting  subcutaneously,  on  two  occasions  with 
a  four-day  interval,  j  c.c.  of  a  toxin-antitoxin  mixture.  Of  this  number 
35  still  remained  in  the  asylum  eleven  months  later,  and  on  being  again 
tested  still  gave  strongly  positive  reactions,  showing  they  had  developed 
little  if  any  antitoxin  as  a  result  of  the  treatment.  Eighteen  children 
who  gave  positive  reactions  in  May,  1914,  showed  no  reaction  in  April, 
1915.  Fifteen  children  who  gave  no  reaction  at  the  first  test  showed 
more  or  less  stronglj-  marked  reaction  at  the  second  test.  Positive  or 
negative  results  with  this  test  do  not  give  us  data  which  remain  the 
same  for  an  indefinite  period  of  time,  one  or  two  months  at  the  outside 
being  the  limit.  The  test,  which  should  be  repeated  at  least  once  a 
month  during  an  epidemic,  in  conjunction  with  the  singling  out  of 
"carriers"  by  throat  culture,  allows  epidemics  in  institutions  to  be 
controlled  at  about  half  the  expense  for  antitoxin  and  with  much  less 
discomfort  to  the  children. 


Nephritis  without  Albuminuria. — J.  Porter  Parkixsox  (Brit.  Jour. 
Child.  Dw.,  191(3,  xiii,  138)  reports  a  case  of  pneumonia  in  a  boy,  aged 
three  and  one-half  years,  which  was  followed  by  all  the  signs  and 
evidences  of  nephritis,  except  that  no  albumin  could  be  found  in  the 
urine  at  any  time.  Seven  days  after  an  uneventful  recover^'  from  the 
pneumonia  he  developed  extreme  swelling  of  the  face,  arms,  hands, 
feet,  legs,  and  the  wall  of  the  trunk.  There  was  no  sign  of  fluid  in  the 
chest  or  abdomen.  Daily  examination  of  the  urine  showed  no  albumin, 
but  a  few  hyaline  and  granular  casts  and  an  occasional  red  corpuscle. 
The  daily  amount  of  urine  was  normal  and  contained  fairly  abundant 
urates.  The  blood-pressure  was  90  mm.  After  four  days  of  hot-air 
baths  and  purgatives  the  edema  began  to  disappear,  and  in  ten  days 
all  casts  and  blood  had  disappeared  from  the  urine,  and  a  week  later 
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the  case  M'as  discharged  as  cured.  The  author  beheves  the  case  to  have 
been  one  of  acute  nephritis  without  albuminuria,  but  not  probably 
induced  by  the  pneumococcus  which  usually  shows  severe  hematuria 
and  abundant  organisms  in  the  urine  which  were  absent  in  this  case. 
The  majority  of  cases  of  nephritis  with  edema  and  without  albuminuria 
seem  to  be  a  result  of  scarlet  fever,  but  in  this  case  there  was  only  an 
acute  pneumonia.  The  absence  of  albumin  in  such  cases  causes  many 
of  them  to  be  overlooked  in  the  absence  of  careful  microscopic  examina- 
tion. From  the  reports  of  Ballico,  Herbert  and  others,  cases  showing 
casts  and  erythrocytes  and  no  albumin  may  show  no  other  signs  of 
nephritis  or  may  show  only  headache,  pallor  and  fatigue.  The  author 
calls  attention  to  the  report  of  Philippe,  in  1864,  who  claimed  60  cases 
of  scarlatinal  nephritis  in  which  no  albumin  appeared,  and  the  thesis 
of  F.  Leonetti,  1914,  who  reported  a  number  of  cases  of  nephritis  in 
English  soldiers  with  all  the  clinical  signs  except  albuminuria. 


Factors  in  the  Incidence  and  Fatality  of  Measles. — J.  G.  Wilsox 
(Arck.  Pediat.,  1916,  xxxiii,  261j,  from  a  study  of  statistics,  shows  that 
the  mortality  from  measles  is  less  than  was  considered  correct  some 
years  ago.  In  Xew  York  City,  in  1913,  the  mortality  rate  was  2.15 
per  100,  and  in  1914  the  rate  for  28  States  and  Territories  was  1.73 
per  cent.,  so  that  at  present  the  case  mortality  rate  of  measles  through- 
out the  United  States  is  less  than  2  per  cent.  This,  however,  represents 
the  low-water  mark  of  measles  mortality,  as  indicated  by  the  mortality 
statistics  compiled  by  a  large  insurance  company  two  years  ago,  which 
showed  a  much  higher  mortality  than  has  prevailed  since  the  com- 
pilation was  made.  The  mortality  rate  in  measles  is  almost  uniformly 
higher  in  institutions  than  in  private  practice  and  runs  from  13  per  cent, 
to  30  per  cent,  in  large  institutions  generally.  The  Contagious  Disease 
Hospital  at  Ellis  Island  showed  a  mortality  from  measles  of  less  than 
10  per  cent,  before  the  war,  and  for  the  last  three  months  only  8. .5 
per  cent.  It  is  evident,  therefore,  that  the  disease  has  no  fixed  mortality 
rate,  due  probably  to  some  as  yet  undetermined  factor.  A  regular, 
periodical  recurrence  of  measles  epidemics  has  been  noted  in  many  cities, 
the  time  interval  being  about  two  years  in  Xew  York  City.  The  theory 
of  the  successive  susceptible  crops  of  individuals  will  not  explain  the 
periodicity  of  epidemics  which  is  shown  to  vary  in  different  places. 
Only  one  factor  seems  to  bear  a  causal  relation,  and  that  is  overcrowding. 
Suppurative  otitis  media,  bronchopneumonia,  and  cross-infection  are 
noted  as  the  most  important  complications.  Data  are  taken  from  the 
hospital  at  Ellis  Island,  and  cover  2000  cases  of  measles.  During  a 
period  of  three  years  measles  was  four  times  as  frequent  as  all  the  other 
contagious  diseases  combined.  The  influence  of  season  on  the  develop- 
ment of  bronchopneumonia  seems  small.  Generally  speaking  every 
recovery  from  measles  and  bronchopneumonia  is  balanced  by  a  death 
from  measles  with  some  other  complication. 


The  Wassermann  Reaction  in  Mental  Deficiency  in  Children. — 
Alfred  Gordon  (Arch.  Pediat.,  1916,  xxxiii,  273),  in  a  study  of  78 
cases  presenting  mental  defects  of  varying  degrees,  makes  the  following 
points  as  regards  hereditary  syphilis :  Even  in  the  absence  of  all  external 
evidences  in  child  and  parents,  every  case  of  mental  abnormality  in 
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children  should  be  investigated  from  the  stand-point  of  hereditary 
syphilis.  When  hereditary  syphilis  causes  extensive  deformities  or 
actual  malformations  of  the  central  nervous  system  or  other  organs 
therapeutic  endeavors  are  baseless  and  in  vain.  But  when  there  is 
only  feeble-mindedness  of  various  degrees,  and  when  this  is  associated 
with  epilepsy,  tremors  or  choreiform  movements,  or  frequent  and 
persistent  headaches  or  where  there  are  neurotic  phenomena  such  as 
outbreaks  of  anger,  of  violence  or  tendency  to  vicious  habits,  then 
encouraging  results  may  be  obtained  from  methods  based  on  the 
newer  serologic  investigations.  In  the  series  of  78  cases  comprising 
imbeciles,  idiots  and  feeble-minded  with  epilepsy,  petit  mal,  headaches 
and  those  without  functional  or  organic  disorders  the  Wassermann  test 
showed  that  50  per  cent,  presented  a  positive  reaction.  While  syphilis 
causes  permanently  defective  offspring  it  also  causes  mental  deficiency 
which  is  amenable  to  improvement.  The  detection  of  such  recoverable 
cases  is  of  paramount  value.  A.  negative  Wassermann  result  should 
be  followed  by  repeated  tests  at  intervals.  A  positive  result  should 
be  followed  by  vigorous  and  prolonged  treatment  by  antisyphilitic 
remedies.  Children  up  to  the  age  of  five  were  given  mercurials  and 
iodids.  From  that  age  on  the  treatment  commenced  with  neosalvarsan, 
then  continued  with  mercury  and  the  iodids.  The  intraspinal  method 
of  salvarsanized  serum  was  used  exclusively  on  children  of  fifteen  and 
sLxteen  years  and  supplemented  by  mercury  and  iodids.  Mercury 
was  given  exclusively  Ijy  inunction.  The  cases  with  organic  changes 
were  unresponsive.  The  feeble-minded  showed  decided  improvement, 
in  some,  epileptic  attacks  diminished  or  ceased,  those  with  petit  mal 
especially  showed  improvement  and  the  mentality  in  all  these  functional 
conditions  showed  striking  improvement.  The  most  striking  improve- 
ment was  in  the  feeble-minded  with  no  functional  disturbance. 
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Ultraviolet  Rays  in  the  Treatment  of  Pelvic  Inflammation. — A  few 
months  ago  we  discussed  in  this  department  some  work  done  by 
Fromme,  of  Berlin,  in  the  treatment  of  chronic  pelvic  inflammatory 
conditions  by  means  of  ultraviolet  light  from  the  mercury  vapor  lamp. 
A  recent  report  of  similar  work  carried  on  in  New  York  has  recently 
been  published  by  Hellman  (Am.  Jour.  Ohst.,  1916,  Ixxiii,  G62),  a 
former  pupil  of  Fromme.  The  technic  was  apparently  identical: 
the  apparatus  used  is  the  "kiinstliche  Hohensonnelampe"  designed 
by  Bach  and  Nagelschmidt;  the  source  of  light  is  a  "transparent 
quartz   tube,  yV  cm.  long,  on  the  ends  of  which    are  two  transverse 
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tubes  which  contain  the  mercury  electrodes.  The  electrode  vessels 
are  provided  with  fan-shaped  coolers  with  which  the  heat  loss  and 
therefore  the  current  consumption  is  regulated.  On  each  electrode 
between  the  coolers  is  situated  the  beaded  lead  which  conducts  the 
current  to  the  lamp."  The  latter  is  enclosed  in  a  suitable  container, 
by  means  of  which  the  amount  of  light  permitted  to  pass  can  be  regu- 
lated, the  whole  being  easily  adjustable  up  and  down.  The  quartz 
glass  used  is  of  such  quality  as  not  to  absorb  any  of  the  ultraviolet 
rays,  upon  which  the  therapeutic  effects  are  believed  to  depend.  The 
patient  is  placed  before  the  lamp  in  a  reclining  position,  the  part  of  the 
body  to  be  rayed  being  exposed,  and  the  rest  covered  with  a  thin  sheet. 
The  eyes  of  the  patient  and  of  any  one  else  in  the  room  must  be  protected 
by  dark  glasses.  The  exposures  vary  from  a  minute  and  a  half,  with 
the  lamp  at  a  distance  of  75  cm.  at  first,  to  twenty  minutes  at  a  distance 
of  40  cm.  after  a  couple  of  dozen  treatments  have  been  given.  Usually 
at  least  a  day  is  allowed  to  intervene  between  two  treatments;  it  is 
generally  found  that  brunettes  can  stand  longer  exposures  at  the  begin- 
ning than  blondes. 

Hellman  reports  the  results  in  8  cases  of  pelvic  inflammation;  all 
these  were  treated  as  ambulatory  patients,  without  any  other  thera- 
peutic measures.  All  eight  have  been  examined  recently  and  are 
apparently  well,  but  only  a  short  time  has  elapsed  since  the  completion 
of  treatment.  While  admitting  that  these  eight,  with  the  twenty-five 
cases  previously  reported  by  Fromme,  are  much  too  few  from  which  to 
draw  any  definite  conclusions,  the  author  considers  that  "they  do  show 
however,  that  with  this  harmless  technic  some  astounding  results 
have  been  claimed  and  that  these  results  are  worthy  of  investigation 
whenever  this  kind  of  material  presents  itself.  Certainly  this  mercur}-- 
quartz  lamp  should  be  tried  in  every  case  of  pelvic  inflammation  of  the 
subacute  and  chronic  variety  before  operation  is  advised,  and  especially 
if  the  more  commonly  known  methods  have  failed."  In  the  discussion 
which  followed  the  presentation  of  this  paper  before  the  Obstetrical 
and  Gynecological  Section  of  the  Xew  York  Academy  of  ^Medicine,  the 
majority  of  the  speakers  emphasized  the  marked  improvement  that  is 
often  seen  in  cases  of  this  sort  in  time  if  let  alone,  and  not  subjected  to 
too  much  meddlesome  local  treatment;  if  it  does  nothing  more  than 
accomplish  this  end,  the  light  treatment  may  be  of  real  value,  although 
it  cannot  be  denied  that  it  may  have  a  stimulating  eflect  on  the  circula- 
tion and  thus  tend  to  aid  in  the  resorption  of  exudates  and  diminution 
of  inflammatory  processes. 


Tuberculin  Treatment  of  Renal  Tuberculosis. — Notwithstanding  the 
fact  that  surgeons  of  experience  are  practically  unanimous  in  the 
opinion  that  medical  treatment  has  no  place  in  tuberculosis  of  the 
kidneys,  provided  the  diagnosis  is  definitely  made  while  the  case  is  in 
an  operable  stage  and  there  are  no  special  contraindications,  the 
profession  as  a  whole  is  as  yet  apparently  far  from  being  convinced  upon 
this  point.  A  recent  report  by  Hyman  {Jour.  Avi.  Med.  Ass7i.,  1916, 
Ixvi,  1379)  upon  the  treatment  of  genito-urinary  tuberculosis  with 
Rosenbach's  tuberculin  is  therefore  of  considerable  interest.  In  1910 
Rosenbach  described  a  new  tuberculin,  and  reported  a  number  of 
successful  results  of  its  application  in  the  treatment  of  surgical  tuber- 
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culosis,  and  since  then  several  articles  have  appeared  in  the  German 
literature  substantiating  Rosenbach's  claims.  Only  one  case  had 
been  described,  however,  in  which  the  treatment  was  used  in  renal 
tuberculosis,  and  the  report  upon  this  was  too  meagre  to  permit  of  any 
conclusions  being  drawn.  Hyman  therefore  undertook  in  a  series  of 
13  cases  of  postoperative  and  of  inoperable  tuberculosis  of  the  genito- 
urinary organs  to  try  out  this  substance,  which  is  a  product  of  the 
symbiosis  of  the  tubercle  bacillus  and  the  Tricophyton  holosericum 
album.  Its  toxicity  is  considerably  less  than  that  of  other  tuber- 
culins, so  that  much  larger  doses  may  1)6  given.  It  is  injected  either 
locally  into  the  diseased  part  or  subcutaneously  in  an  initial  dose 
of  from  0.01  to  0.1  c.c.  this  amount  being  successively  increased  by 
0.1  c.c.  unless  a  severe  reaction  ensues.  As  a  rule  injections  are  given 
every  three  to  seven  days,  according  to  the  severity  of  reaction  produced. 
The  maximum  dose  should  not  exceed  1.5  c.c,  a  total  of  40  to  60  c.c, 
generally  constituting  the  course  of  treatment.  Of  the  13  patients 
treated  by  Hyman,  only  2  showed  any  improvement  whatever;  all 
the  others  were  absolutely  unimproved,  and  a  few  developed  additional 
tuberculous  foci  during  the  course  of  treatment.  The  cases  comprised 
for  the  most  part  patients  upon  whom  nephrectomy  with  or  without 
ureterectomy  had  been  performed  for  renal  tuberculosis;  in  one  there 
was  a  tuberculous  condition  of  the  adnexa,  and  in  others  tuberculosis 
of  other  portions  of  the  male  or  female  genito-urinary  tract  in  addition 
to  the  renal  tuberculosis. 


Bacteriology  of  Chronic  Ovaries. — ^Following  out  the  same  line  of 
thought  as  his  well-known  investigations  into  the  possible  specific 
bacterial  etiology  of  such  conditions  as  cholecystitis  and  appendicitis, 
RosENOW  {Jour.  Am.  Med.  Assn.,  1916,  Ixvi,  1175)  has  carried  out  some 
rather  interesting  experiments  with  regard  to  the  causation  of  certain 
ovarian  conditions.  In  his  previous  work,  Rosenow  claims  to  have 
obtained  from  a  number  of  cases  of  cholecystitis,  appendicitis,  etc., 
organisms  which  when  injected  into  animals  reproduced  the  same  char- 
acter of  lesion,  and  no  other;  hence  the  author's  deduction  that  certain 
organisms  may  bear  some  specific  relation  to  the  causation  of  certain 
inflammatory  conditions  of  hitherto  obscure  etiology.  While  this 
work  has  not  been  definitely  confirmed  or  accepted  as  yet,  it  must  be 
considered  an  extremely  interesting  attempt  to  throw  some  new  light 
on  old  problems.  In  studying  the  possible  bacterial  etiolog}'  of  certain 
ovarian  lesions,  Rosenow  has  made  cultures  from  64  specimens  of 
ovaries  removed  at  operation  for  the  most  part  because  of  typical 
chronic  "fibrocystic  degeneration;"  only  a  small  proportion  of  the 
cases  gave  a  history  of  previous  acute  pelvic  infection,  and  in  only  3 
cases  was  there  present  a  relatively  acute  process.  In  a  number  the 
history  indicated  clearly  that  the  pelvic  disturbance  began  after  the 
contraction  of  a  severe  cold  during  the  menstrual  period  or  following 
definite  attacks  of  tonsillitis.  The  technic  used  in  making  the  cultures 
was  the  same  as  that  employed  in  the  earlier  work,  shake-cultures 
from  one  or  more  pieces  of  ovary,  at  least  1  cm.  in  diameter,  being  made 
in  tall  columns  of  ascites-dextrose  agar.  Of  the  3  cases  with  acute 
tubo-ovarian  abscesses,  2  showed  pure  cultures  of  Streptococcus 
viridans  and  the  third  of  gonococci.     In  10  cases  the  cultures  were 
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sterile.  In  the  remaining  51  cases  streptococci  were  found  in  29,  only 
7  of  these  showing  pure  cultures,  however.  Of  the  other  organisms 
encountered,  Welch  bacilli  were  present  in  21  cases,  diphtheroid  bacilli 
in  10,  a  few  colonies  of  Staphylococcus  albus  in  9,  gonococci  in  2,  colon 
bacilli  in  3,  and  an  aerobic  streptotlirix  in  1.  The  tubes  were  cultured 
in  5  cases,  and  when  positive  showed  organisns  with  cultural  character- 
istics similar  to  those  from  the  ovary.  The  staphylococci  and  diph- 
theroid bacilli  are  considered  by  the  author  as  accidental  or  harmless 
invaders,  whereas  the  significance  of  the  Welch  bacillus  is  doubtful. 
It  probably,  however,  plays  no  determining  role  in  the  etiology  of 
fibrocystic  ovary.  Intravenous  injections  into  animals  of  5  of  the 
strains  of  streptococci  showed  them  to  be  of  a  low  grade  of  virulence, 
rabbits  and  dogs  recovering  promptly.  Two  of  these  strains  appeared 
to  show,  however,  an  elective  affinity  for  the  ovary  in  these  animals. 
The  first  of  these  was  obtained  from  a  girl,  aged  eighteen  years,  with 
an  imperforate  vagina,  fibrous  degeneration  of  the  tubes  with  closure 
of  the  right,  and  fibrous  and  cystic  degeneration  of  the  ovaries.  All 
cultures  from  the  tube  remained  sterile,  while  those  from  the  ovary 
showed  streptococci.  A  subculture  was  injected  into  a  female  dog, 
which  was  chloroformed  three  weeks  later;  the  ovary  showed  a  number 
of  encapsulated,  yellowish  nodular  areas  beneath  the  capsule,  filled 
with  chocolate  colored  fluid,  rich  in  leukocytes,  but  sterile  on  culture. 
There  were  no  other  lesions.  The  second  case  was  that  of  a  woman, 
aged  thirty  years,  who  developed  subsequent  to  an  acute  arthritis 
severe  dysmenorrhea  and  menorrhagia,  for  which  first  the  left  and  then 
the  right  ovary  were  removed.  Cultures  from  both  showed  the  Strepto- 
coccus \'iridians;  subcultures  were  injected  into  3  dogs  and  4  rabbits 
and  the  animals  killed  on  the  second  and  third  days.  All  showed  severe 
lesions  of  one  or  both  ovaries,  such  as  hemorrhages  and  leukocytic 
infiltration.  Cultures  from  the  ovaries  showed  streptococci  in  about 
half  the  cases.  Five  of  the  animals  showed  in  addition  to  the  ovarian 
lesions  distinct  arthritis  and  other  miscellaneous  lesions.  From  these 
investigations,  Rosenow  considers  the  conclusion  warranted  that  fibro- 
cystic degeneration  of  the  ovary,  even  in  the  absence  of  previous 
acute  infection,  may  be  due  to  a  low  grade  hematogenous  infection 
by  streptococci  having  an  elective  affinity  for  these  structures.  If 
this  be  true,  it  seems  possible  that  the  timely  eradication  of  primary 
foci  of  infection  might  in  some  cases  prevent  the  premature  sclerotic 
degeneration  of  the  ovary. 
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entitled,  implies  a  circumscribed  space  between  the  periosteum  and  bone, 
containing  air  and  extending  upward  and  backward  as  well  as  forward 
from  the  mastoid  surface  exteriorly;  the  result  not  of  injury  but  of 
tiie  passage  of  air  from  the  pneumatic  cells  of  the  mastoid,  through  some 
defect  in  the  cortical  bone,  beneath  the  periosteum  elevating  it  from  the 
bone  to  varying  extent.  The  author  finding  no  example  in  the  literature 
of  the  subject  of  such  a  pneumatocele  containing  the  gaseous  products 
of  decomposition,  reports  the  following  case:  The  patient,  aged  four 
years,  had  chronic  suppurative  otitis  media  of  three  years'  standing; 
two  days  previous  to  examination  he  had  severe  pain  in  the  ear,  and 
within  twenty-four  hours  the  development  of  a  marked  fluctuating 
swelling  behind  the  auricle  extending  from  3  to  4  cm.  upward  and  back- 
v/ard.  A  crescentic  incision  at  the  base  of  the  auricle,  posteriorly, 
revealed  a  decided  thickening  of  the  soft  tissues  and  extension  of  the 
incision  through  the  periosteum  liberated,  not  pus,  but  a  foul-smelling 
gas;  the  scalp  was  found  to  be  elevated  upward  and  backward,  and  in 
the  pocket  thus  formed  there  were  small  blood  coagula  evidently  not  of 
recent  origin.  The  cortical  surface  of  the  mastoid  was  pale,  without 
areas  of  congestion  or  spontaneous  defects.  The  diploetic  interior  of 
the  mastoid  was,  in  places,  of  a  light  green  color  without  granulomata, 
the  amtabos  was  in  place  but  the  malleus  wanting,  and  there  was  a 
large  obstructive  granulation  polyp  in  the  tympanum  and  a  small 
quantity  of  greenish-yellow  fetid  pus  in  the  mastoid  cavity.  The 
plastic  dressing  followed  the  operation  in  a  fortnight,  and  the  case  was 
entirely  healed  in  seven  weeks.  There  being  in  this  case  no  spontaneous 
defects  in  the  mastoid  cortex,  there  being  no  sutura  mastoidea  squamosa 
and  no  fistulous  leakage  of  pus  through  the  cortex,  the  only  conclusion 
possible  was  that  the  gases  engendered  in  the  diploetic  spaces  of  the 
mastoid  had  made  their  way  along  the  normal  vascular  bone  openings 
outward  to  the  cortical  surface  and  denuded  it  of  its  periosteal  cover- 
ing. The  preoperative  palpation  of  the  postaural  swelling,  which  was 
apparently  provocative  of  considerable  pain,  gave  the  impression  of 
a  fluid  content. 


Otological  Report  of  One  Year  of  Military  Service. — Oscar 
Mauthner  (Monatschr.  f.  Ohrenheilk.,  December,  1915).  The  number 
of  cases  treated  in  the  ear,  nose,  and  throat  department  of  the  Garrison 
Hospital,  No.  6,  in  Olmutz,  in  charge  of  the  author,  as  regimental 
surgeon,  in  the  first  year  of  the  war  was  5097,  a  number  equaling  that 
of  many  polyclinics  in  time  of  peace;  but  the  character  of  the  service 
rendered  was  essentially  different  in  two  respects,  and  divisible 
naturally,  in  two  directions,  that  of  estimation  of  condition  and  of 
possible  results,  as  bearing  upon  capacity  for  future  service,  on  the  one 
hand,  and  treatment,  on  the  other,  the  patients  being  further  divisible 
into  those  who  came  into  the  hospital  because  of  injuries  inflicted  by 
weapons  in  the  hands  of  an  enemy  and  those  whose  complaint  was  the 
result  of  the  peculiar  conditions  incident  to  war.  The  functions  of  the 
department  would  therefore  be:  (1)  examination,  diagnosis  and  classi- 
fication; (2)  diseases  of  the  ear,  including  the  nose  and  throat,  under 
conditions  incident  to  war;  (3)  wounds  of  the  ear,  nose,  and  throat 
incident  to  war.  Under  the  first  heading  came  not  only  the  determina- 
tion of  the  character  of  the  disease  but  also  an  estimation  of  its  degree 
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as  bearing  upon  the  serviceableness  of  the  patient,  and  whether  the 
disease  was  acquired  before  or  after  and  during  the  entrance  into 
service.  The  number  of  cases  in  which  there  was  already  existing 
disease,  or  in  which  this  had  been  acquired  by  other  means  than  that 
of  wounding,  proved  to  be  considerable,  amounting  to  somewhat  more 
than  2000  cases,  resulting  properly  from  the  fact  that  the  acute  demand 
for  service  had  necessitated  the  calling  out  of  so  many  men  ordinarily 
beyond  service  years.  The  largest  number  of  cases  classified  as  unfit 
were  those  suffering  from  chronic  suppurative  disease  of  the  middle  ear, 
including  nearly  50  per  cent,  of  those  patients  examined  in  the  ear, 
nose,  and  throat  department  of  the  hospital  and  determined  unfit  for 
service.  ^Multiplied  by  the  number  of  military  subdepartments  carrying 
on  the  same  work,  there  is  evidence  of  an  unexpectedly  large  number  of 
men  withdrawn  from  service  to  the  State  by  this  disease.  The  chronic 
suppurative  disease  of  the  middle  ear  is  in  a  very  large  percentage  of 
the  cases  not  only  the  result  of  an  acute  infection,  but  is  distinctly 
a  morbus  paupiirum,  and  the  importance  of  the  increase  of  institutions 
in  which  this  disease  can  be  treated  and  the  people  taught  the  necessity 
of  its  prevention  is  distinctly  emphasized.  Treatment  of  these  cases 
under  the  conditions  of  military  service  is  usually  impossible  except 
insofar  as  operative  measures  are  concerned,  and  these  not  infrequently 
find,  and  leave,  the  patient  unfitted  for  return  to  duty  except  in  some 
subordinate  capacity  at  the  rear.  Even  when  the  chronic  middle-ear 
suppuration  has  come  spontaneously  to  an  end,  the  resultant  chronic 
adhesions  and  thickening  cause  an  impairment  of  the  hearing  in  so 
high  a  grade  as  to  interfere  with  the  patient's  value  for  active  service. 
Next  to  the  suppurative  middle-ear  diseases  as  a  cause  of  unfitness 
come  the  results  of  acute  and  chronic  infectious  diseases,  foremost 
among  which  has  been  found  to  be  syphilis,  1  per  cent,  of  all  the  cases 
unfit  for  active  or  secondary  service  being  due  to  this  disease.  Of  the 
total  examined,  including  the  cases  rejected  on  account  of  diseases  of 
the  nose  and  the  throat,  about  60  per  cent,  of  the  cases  presented  at 
the  hospital  for  examination  were  declared  as  fully  fit  for  service. 
Among  the  causes  of  aural  complications  other  than  those  resulting 
from  wounds,  typhus  was  the  most  prominent,  it  having  been  the 
author's  observation  that  suppurative  inflammation  of  the  middle  ear 
not  only  occurred  frequently  in  typhus,  but  that  it  was  often  one  of  the 
initial  symptoms,  an  observation  confirmed  Ijy  members  of  the  medical 
staff  having  charge  of  epidemic  diseases,  but  contrary  to  that  found  in 
text-books,  which  placed  the  complications  of  the  ear  in  the  fourth 
or  fifth  weeks  of  the  disease,  while  in  the  majority  of  the  cases  of  this 
kind  under  the  author's  care,  by  the  time  the  above-mentioned  period 
had  been  reached,  the  suppurati\e  middle-ear  trouble  had  become 
complicated  by  mastoiditis,  demanding  operation  in  9  cases  as  compared 
to  25  operations  in  cases  due  to  other  causes.  Diseases  of  the  inner 
ear  and  of  the  auditory  nerve  were  also  found  to  be  more  common 
in  typhus  than  in  other  infectious  diseases.  Another  observation  of 
interest  was  that  of  acute  inflammation  of  the  middle  ear  in  cholera, 
intimately  presenting  the  characteristics  of  a  similar  manifestation  in 
tuberculosis.  A  similar  middle-ear  complication  was  also  observed, 
but  in  a  much  less  percentage,  in  dysentery.  The  present  war  has 
resulted  in  the  publication  of  a  large  number  of  special  articles  upon 
injuries  to  the  ear  under  titles  difficult  of  classification,  such  as  laby- 
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rinth  vibration,  detonation  deafness,  deafness  from  hand-grenade 
concussion,  gunshot  wound  of  the  skull  with  cochlear  symptoms  in 
contradistinction  to  which  the  author  gives  the  results  of  200  carefully 
studied  cases,  dividing  them  into  two  classes,  direct  and  indirect,  the 
direct  including  those  in  which  the  force  was  applied  directly  to  some 
portion  of  the  ear,  the  indirect  those  in  which  the  effective  force  was 
expended  outside  of  the  ear  and  still  caused  distinctly  determinable 
changes  in  its  condition,  this  complicated  organ  consisting  of  some  parts 
which  are  directly  and  others  only  indirectly  attackable,  it  being 
understood  that  this  differentiation  cannot  be  maintained  in  all  cases, 
because  under  certain  conditions  there  may  be  no  injury  to  the  more 
exposed  portion  of  the  organ  of  hearing  accompanied  by  a  concussion 
effect  producing  injury  in  the  deeper  seated  parts,  or  the  direct  attack, 
in  addition  to  forcible  disruption  of  the  exterior  portions  of  the  ear, 
may  extend  also  to  the  labyrinth  and  auditory  nerve,  the  protected 
positions  of  the  more  important  parts  of  the  organ  of  hearing  being 
such  that  the  outer  ear  most  frequently,  the  middle  ear  but  seldom, 
and  the  inner  ear  very  rarely,  was  the  subject  of  direct  injury.  The 
majority  of  injuries  to  the  auricle  were  those  resulting  from  explosions 
in  the  immediate  neighborhood  and  burns  resulting  from  explosions, 
gases,  and  flames,  as  well  as  those  cases  in  which  the  injury  to  the 
auricle  was  the  result  of  the  exposure  to  intense  cold.  These  injuries 
were  comparatively  slight  and  the  resultant  deformity  was  moderate. 
There  were  other  cases,  however,  in  which  the. injury  to  the  auricle 
was  very  much  more  severe,  including  cuts,  burns,  tearing  away  of  the 
upper  portion  of  the  auricle,  and,  in  one  case,  the  loss  of  the  greater 
portion  of  both  auricles.  More  frequent  than  the  wounding  of  the 
auricle  were  the  direct  wounds  of  the  external  auditory  canal  and  of 
the  mastoid  process,  gunshot  wounds  of  the  mastoid  process  being 
repeatedly  recurring  type,  and  often  found  in  connection  with  frontal 
wounds  of  the  skull,  the  tympanic  cavity  being  either  directly  or 
indirectly  injured,  and  in  the  majority  of  the  cases  the  labyrinth  sub- 
jected only  to  indirect  invasion.  In  this  type  of  cases  the  projectile 
entered  either  through  the  external  canal  or  its  neighborhood,  pene- 
trating the  mastoid.  In  some  cases  the  course  of  the  bullet  was  in  the 
opposite  direction.  The  result  of  a  simple  gunshot  fracture  of  the 
external  canal  was  usually  a  membranous  and  bony  narrowing,  or  even 
complete  closure,  of  the  canal,  10  cases  of  such  absolute  bony  closure 
having  been  observed.  The  determination  as  to  operation  in  these 
cases  was  based  upon  the  amount  of  remaining  hearing  and  the  presence 
of  a  suppurative  process  behind  the  bony  closure;  in  the  latter  cases 
only  was  operation  determined  upon,  the  preferable  operation  being 
that  in  which  the  auricle  was  reflected  forward,  the  radical  operation 
being  contraindicated  in  view  of  a  possible  return  of  the  hearing.  In 
2  of  these  cases,  notwithstanding  the  fact  that  the  hearing  power  in 
both  of  them  was,  before  operation,  determined  to  be  relatively  good, 
neither  the  drum  head  nor  the  ossicles  could  be  found.  In  4  other  cases 
in  which  the  wounding  of  the  external  canal  was  accompanied  by 
destructive  concussion  of  the  mastoid  process  the  sequestrse  were  re- 
moved in  the  progress  of  an  antrotomy,  the  destruction  of  the  bony 
mastoid  being  so  complete  as  to  have  left  a  portion  of  the  dura  bare  in 
one  instance  and  to  have  included  the  exit  portion  of  the  facial  canal 
in  another. 
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Recommendation  as  to  Sanitation  Concerning  Employees  of  the 
Mines  on  the  Rand  Made  to  the  Transvaal  Chamber  of  Mines. — 
W.  C.  GoRGAS  (Jour.  Am.  Med.  Assn.,  1914,  Ixii,  1855j  reports  on  his 
investigations  into  the  cause  of  the  high  death  rate  from  pneumonia 
among  the  native  laborers  working  in  the  mines,  and  recommends 
measures  necessary  for  the  reduction  of  the  death  rate  and  the  im- 
provement of  the  general  sanitary  condition  of  the  mines  and  com- 
pounds. The  death  rate  of  these  natives  has  fallen  from  71.7  per 
thousand  in  1902  to  26.84  in  1912;  the  most  prevalent  in  1912  being 
pneumonia,  phthisis,  meningitis,  and  enteric  fever,  their  death  rates, 
9.8,  5.4,  1.3,  and  1.1,  respectively;  but  these  are  much  too  high  as  all 
the  employees  are  men  in  the  prime  of  life.  The  death  rate  from 
pneumonia  is  very  high  among  those  natives  coming  from  the  tropical 
climate  north  of  latitude  22,  being  26.3  for  1912;  while  a  death  rate  of 
8  per  thousand  among  the  non-tropicals  was  comparatively  low.  A 
negro  having  the  natural  racial  low  resistance  to  the  pneumococcus, 
coming  from  a  climate  where  practically  no  natural  immunity  against 
the  disease  occurs,  and  having  had  but  little  or  no  contact  with  civiliza- 
tion and  white  man's  diseases,  into  a  climate  where  exposure  to  cold 
produces  a  constitutional  depression  very  favorable  for  the  pneumo- 
coccus, is  highly  susceptible  to  the  disease,  especially  during  the  first 
few  months  of  his  employment.  These  conditions  are  very  similar  to 
those  previously  existing  on  the  Isthmus  of  Panama,  where  the  death 
rate  for  pneumonia  among  the  black  employees  of  the  Canal  in  1906 
was  18.74  per  thousand,  which  is  higher  than  the  existing  rate  in  the 
Transvaal.  In  Panama  it  was  found  that  no  particular  localities  had 
continuoush'  high  rates;  the  seasonal  incidence  of  the  disease  was 
very  irregular  and  inconstant;  no  difference  in  the  death  rates  could 
be  determined  between  the  negroes  who  slept  in  wet  clothes  after 
working  in  the  rain  and  those  who  had  had  a  change  of  clothing;  in 
the  barracks  the  upper  bunks  were  more  ventilated  and  more  draughty 
than  the  lower,  but  there  is  no  difference  in  the  mortality  of  those 
sleeping  above  and  those  below;  altitude  had  but  little  effect,  there 
being  no  appreciable  difference  between  the  rates  in  camps  at  sea  level 
and  those  at  200  to  300  feet  elevation.  The  only  difference  in  sus- 
ceptibility was  shown  to  be  governed  by  the  length  of  time  the  laborer 
had  been  on  the  Isthmus.    However,  in  1907,  the  negro  laborers  were 
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allowed  to  leave  the  barracks  provided  by  the  commission  and  scatter 
out  along  the  line  of  the  canal,  build  for  themselves  cabins  on  the 
hills,  each  with  a  small  cultivable  piece  of  land,  so  thatMn_^1910,^7000 
out  of  37,000  lived  in  their  separate  establishments  with  their  families. 
Coincident  with  this  scattering  of  the  negroes  there  was  a  sudden 
and  permanent  drop  in  the  pneumonia  death  rate  on  the  Isthmus  and 
it  was  remained  low  ever  since.  The  death  rates  for  pneumonia  for 
the  succeeding  years  were  as  follows:  1906,  18.74;  1907,  10.61;  1908, 
2.6;  1909,  1.66;  1910,  1.66;  1911,  3.24;  1912,  1.30.  During  the  first 
few  years  on  the  isthmus  the  negroes  were  crowded  into  barracks, 
allowing  each  but  thirty  feet  of  floor  space.  Now  it  is  a  well  recognized 
fact  in  military  hygiene  that  overcrowding  of  the  barracks  is  coincident 
with  inflammation  of  the  upper  respiratory  passages  which  at  times 
becomes  epidemic.  This  was  the  case  in  Panama  and  doubtless  is  the 
case  on  the  Rand.  Thus  the  non-immunes  in  close  contact  with  other 
negroes  would  develop  such  inflammation,  which  would  afford  the 
portal  of  entry  for  the  pneumococcus,  resulting  in  the  high  mortality. 
Inoculation  against  pneumonia  as  recommended  by  Sir  Almroth 
Wright  has  been  attempted  with  varying  degrees  of  success.  It  is 
recommended  that  the  Chamber  of  Mines  continue  experimental 
inoculation  against  pneumonia  using  different  strains  of  pneumococci 
and  when  vaccinating  natives  that  one-half  be  kept  as  controls.  The 
common  drinking  cups  and  faucets  should  be  abolished  not  only  as  a 
protection  against  pneumonia  but  also  against  tuberculosis  and  syphilis. 
The  death  rate  by  tuberculosis  is  very  high;  in  1912,  5.65  per  thousand 
by  pulmonary  tuberculosis  as  compared  with  less  than  1  per  thousand 
for  the  same  year  in  Panama.  Overcrowding  plays  as  important  a 
part  in  the  spread  of  tuberculosis  as  in  the  case  of  pneumonia.  Dis- 
infection in  the  dwellings  of  the  tuberculous  is  useful  and  important, 
and  the  disease  may  be  particularly  combated  by  fresh  air,  sunshine, 
cleanliness  and  roomy  quarters.  Miners'  phthisis  can  be  reduced  by 
laying  the  dust  by  the  more  general  use  of  water-sprayers  already  used 
in  some  parts  of  the  Rand.  Cerebrospinal  meningitis,  which  at  times 
causes  considerable  mortality,  can  be  combated  by  disinfection  and 
scattering.  Typhoid  fever  can  be  eliminated  by  the  vaccination  of  all 
negro  employees,  and  such  of  the  white  employees  as  so  desire.  The 
most  serious  sanitary  defect  on  the  Rand  is  the  housing  of  the  native, 
as  he  is  allowed  in  general  but  fourteen  feet  of  floor  space,  which  forces 
the  occupant  into  close  personal  contact,  largely  increasing  the  spread 
of  any  infectious  diseases.  Scattering  and  the  construction  of  simple 
native  huts  properly  laid  out,  would  not  only  decrease  the  spread  of 
infectious  diseases  but  would  create  a  native  labor  force  more  stable 
and  continued  on  account  of  their  being  allowed  to  live  with  their 
families.  The  unmarried  native  should  be  allowed  at  least  fifty  feet 
of  the  floor  space  in  the  barracks.  In  regard  to  the  diet  of  the  employees 
there  is  room  for  improvement  as  the  daily  ration  consists  mostly  of 
mealie  meal  and  a  small  amount  of  meat,  which  the  native  buys  himself, 
and  which  is  too  large  a  proportion  of  carl)ohydrates.  On  the  isthmus 
the  best  plan  was  found  to  be  the  supplying  of  a  varied  diet  to  the 
negroes  at  cost,  to  be  cooked  by  the  family.  Sewage  systems  should 
replace  the  bucket  system  of  disposing  of  night  soil,  wherever  prac- 
ticable, and  in  the  mines  a  fly-proof  vault  system  can  be  employed 


150  PROGRESS   Ot  MEDICAL  SCIENCE 

conveniently  and  economically.  All  of  the  fifty-four  mines  are  each 
entirely  independent  as  to  their  sanitation  and  the  care  of  the  sick. 
Sixty-two  hospitals,  none  of  which  is  equipped  or  manned  in  a  first 
class  manner,  treat  2150  patients.  If  a  combination  could  be  effected 
a  much  higher  state  of  efficienty  could  be  brought  about  at  no  increase 
of  cost.  One  or  a  few  larger  hospitals  would  permit  a  centralization 
of  authority,  the  best  surgical  appliances,  greater  accuracy  and  uni- 
formity in  diagnosis,  and  better  control  of  all  diseases.  Finally,  the 
establishment  of  a  central  sanitary  bureau  reasponsible  to  the  Chamber 
of  ]\lines  and  entirely  independent  of  the  management  of  the  indivi- 
dual mines,  the  head  of  this  department  to  represent  the  mines  on 
all  sanitary  questions,  would  result  in  the  efficient  supervision  and 
control  of  all  matters  pertaining  to  the  health  of  the  employees  and  the 
sanitation  of  the  mines. 


Intestinal  Parasites  in  Children. — Greil  (Amer.  Jour.  Dis.  Children, 
November,  1915)  gives  the  results  of  the  examination  of  665  children 
for  intestinal  parasites  seen  by  him  in  Montgomery,  Ala.  He  found 
that  out  of  665,  240  were  harboring  intestinal  parasites  or  a  percentage 
of  36.1  per  cent.  The  varieties  of  parasites  found  were:  Hookworms, 
177  (62  females,  115  males,  or  26.75  per  cent.);  Hymenolepis  nana, 
38  (20  females,  18  males,  or  5.75  per  cent.);  Ascaris  lumbricoides, 
27  (12  females,  14  males,  or  4.06  per  cent.);  Oxyurls  vermicularis, 
5  (3  females,  2  males,  or  0.75  per  cent.);  Trichocephalus  dispar,  5 
(2  females,  3  males,  or  0.75  per  cent.);  mixed  infections,  2  or  more 
parasites,  12  (6  females,  6  males,  or  1.8  per  cent.).  It  is  not  surprising 
that  hookworm  should  be  found  the  most  common,  but  the  large  per- 
centages of  Hymenolepis  nana,  and  Ascaris  lumbricoides  and  the  small 
number  of  Oxyuria  vermicularis  was  somewhat  surprising,  as  the  latter 
has  been  considered  quite  common,  while  the  hymenolepis  were 
considered  comparatively  rare.  The  author  believes  that  every  county 
and  municipality  in  the  south  should  provide  a  man  for  special  work 
along  these  lines  and  that  children  should  not  be  permitted  to  attend 
public  or  private  schools  until  after  such  examination,  and  the  results 
prove  to  be  negative. 


The  Prevention  of  Pellagra. — Goldberger,  Warixg,  and  Wili;js 
(Public  Health  Beports,  October  22,  1915),  give  the  results  of  the 
observations  of  the  effect  of  certain  dietaries  upon  the  recurrence  of 
pellagra  in  institutions  in  southern  cities.  The  dietaries  of  two  orphan- 
ages were  modified,  so  that  they  consisted  principally  of  fresh  animal 
and  leguminous  protein  foods.  Since  the  change  in  diet,  there  has  not 
been  observed  any  evidence  of  the  recurrence  in  any  of  the  67  persons, 
who,  in  1914,  had  symptoms  of  pellagra,  nor  have  any  new  cases  been 
observed  among  the  pellagrins  and  residents  of  1914,  99  of  whom  had 
been  under  observation  for  not  less  than  one  year.  In  the  second 
orphanage  there  has  been  observed  only  one  single  indication  of  a 
recognizable  evidence  of  a  recurrence  among  105  persons  who  had 
symptoms  of  pellagra  in  1914,  nor  have  any  new  cases  been  observed 
among  69  non-pellagrin  residents  who  had  been  under  observation 
for  at  least  one  year.    At  the  Georgia  State  Sanitarium,  an  institution 
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in  wliich  pellagra  has  been  very  prevalent,  two  wards  were  placed  at 
tlieir  disposal,  one  in  the  colored  female  service,  and  the  other  for 
the  white  female  service,  in  October  and  December,  1914  for  a  test 
of  dietaries  in  a  number  of  pellagrins.  The  diet  in  these  wards  was 
modified  on  the  same  principle  as  that  at  the  orphanages.  The  institu- 
tion routine,  hygienic  and  sanitary  conditions  were  kept  unchanged 
as  far  as  possible  to  do  so.  Since  the  change  of  diet  and  up  to  Octol)er 
1,  1915,  there  has  not  been  observed  this  year  any  recognizable  evidence 
of  the  recurrence  in  any  of  the  pellagrins  in  these  wards,  72  of  whom 
have  remained  continuously  under  observation  throughout  this  period, 
or  at  least  until  the  completion  of  the  anniversary  date  of  the  1914 
attack.  During  the  same  period  of  observation  not  less  than  15  or 
47  per  cent,  of  the  32  control  female  pellagrins  have  presented  recur- 
rences. The  authors  draw  the  conclusion  that  pellagra  may  be  pre- 
vented by  an  appropriate  diet,  without  any  alteration  in  the  environ- 
ment, hygienic  or  sanitary. 


A  Milk-borne  Paratyphoid  Outbreak. — Levine  and  Eberson  {Jour. 
Infect.  Vis.,  1916,  xv-iii,  143)  report  ten  cases  of  supposedly  typhoid 
fever  occurred  in  Ames,  Iowa  during  the  early  part  of  November,  1914. 
The  routine  diagnostic  Widal  tests  were  questionable.  A  bacterio- 
logical study  showed  that,  six  to  seven  weeks  after  the  onset,  the  sera 
from  the  patients  tested,  were  more  patent  toward  B.  para  typhosus  B 
than  the  A  type,  while  B.  typhosus  was  not  clumped.  Organisms  which 
are  indistinguishable  from  B.  para  typhosus,  culturally,  were  isolated 
from  the  feces  of  a  carrier  suspect,  and  from  the  urine  of  one  patient. 
The  occurrence  of  all  the  primary  cases  in  a  restricted  area  of  the 
community  and  on  one  milk  route,  the  high  case  incidence  among 
children  under  fourteen  years  (70  per  cent.);  and  the  location  of  two 
possible  sources  of  infection  of  the  milk  supply  are  conclusive  that  milk 
was  the  vehicle  of  infection.  The  bacteriological  findings  indicate 
that  the  disease  was  paratyphoid  fever.  The  outbreak  points  out  the 
necessity  of  testing  questionable  and  negative  typhoid  specimens 
against  the  paratyphoid  strains. 


Insecticides. — Castell.\ni  and  Jacksox  {Jour.  Trop.  Med.,  Novem- 
ber 15,  1915)  give  the  results  of  experiments  carried  out  in  Serbia 
on  the  efficacy  or  worthlessness  of  substances  used  as  insecticides, 
and  come  to  the  following  conclusions:  (1)  In  regard  to  solid  and 
liquid  insecticides,  the  substances  which  we  have  found  to  be  dele- 
terious to  body  lice  fPediculus  corporis  de  Geer,  1778)  are,  in  the 
order  of  their  efficiency,  kerosene  oil,  vaseline,  guaiacol,  anise  prep- 
arations, iodoform,  lysol,  cyllin  and  similar  preparations,  carbolic  acid 
solution,  naphthalene,  camphor.  Pyrethrum  has  a  very  feel>Ie  action 
on  lice;  while  boric  acid,  sulphur,  corrosive  sublimate,  and  zinc 
sulphate,  when  used  in  powder  form,  have  apparently  no  action 
whatever.  As  regards  bedbugs,  kerosene  oil  is  the  best  insecticide. 
Next  to  it  comes  guaiacol,  one  of  the  most  active  drugs  of  those 
that  were  tried.  (2)  Substances  which  are  powerful  licecides  may 
have  very  little  or  no  action  upon  bedbugs,  and  vice  versa.  For 
instance,  iodoform  which  kills  lice  within  ten  to  fifteen  minutes  has 
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practically  no  deleterious  action  on  bedbugs,  which  may  live  for 
more  than  twenty-four  hours  when  exposed  to  it.  It  also  has  very 
little  effect  on  fleas.  P^Tcthrum,  on  the  other  hand,  has  a  much 
more  powerful  action  on  bedbugs  than  on  lice.  (3)  For  use  against 
lice  on  a  large  scale,  as  among  troops  and  prisoners,  perhaps  the  best 
insecticide  is  naphthalene.  This  substance  has  a  lower  licecide  action 
than  kerosene  oil,  guaiacol,  iodoform  and  anise  preparations,  such  as 
onethol,  but  it  has  a  less  displeasing  odor  than  the  first  three  named, 
and  is  much  cheaper  than  onethol  powder.  In  stored  blankets  and 
clothing  it  is  also  practicable  and  of  use,  as  frequently  lice  are  found 
stored  through  the  summer.  Naphthalene  is  useful  also  for  its  well- 
known  deterrent  action  upon  moths.  We  are  speaking  here  of  insec- 
ticide powders.  As  regards  liquid  insecticides,  the  American  Red 
Cross  Sanitary  Commission  gave  sanction  to  kerosene  by  its  daily 
use  upon  troops  and  prisoners.  (4)  For  the  better  class  of  patients 
in  practice,  a  menthol  powder  is  to  be  preferred  to  naphthalene  in 
most  cases,  as  its  odor  is  not  displeasing,  while  it  is  repellant  to  mos- 
quitoes, in  addition  to  mice  and  fleas.  Such  powder  is  especially 
useful  in  summer  and  in  hot  countries,  as  it  has  a  cooling  effect  on 
the  skin  and  often  prevents  prickly  heat. 


Anopheles  Punctipennis  Say. — Mitzman  {U.  S.  Public  Health 
Reports)  writes  that  Anopheles  punctipennis  say  occurs  widely  in  the 
United  States  and  is  found  in  certain  localities  where  malaria  has 
been  investigated.  It  therefore  seems  desirable  to  look  more  closely 
into  the  role  of  the  mosquito  as  a  transmitter  of  malarial  fevers.  The 
only  previous  work  along  this  line  was  not  considered  definite  enough 
to  exclude  this  form  as  a  carrier.  An  effort  was  made  to  make  the 
study  as  exhaustive  as  the  material  would  permit  although  no  special 
attempts  were  made  to  simulate  the  natural  conditions.  The  inves- 
tigations were  limited  to  subtertian  fever  and  two  series  of  experi- 
ments were  attempted;  one,  with  recently  emerged  mosquitoes  and 
a  heavily  infected  carrier  undergoing  quinin  treatment;  the  other, 
with  older  mosquitoes  and  a  lighter  human  infection,  untreated.  The 
anopheles  used  were  bred  mosquitoes  which  emerged  August  25-26, 
1915.  They  were  kept  in  lantern  chimneys  set  in  deep  glass  trays, 
lined  with  a  layer  of  absorbent  cotton,  covered  with  heavy  blotting 
paper  and  kept  constantly  saturated  with  water.  A  temperature 
of  21°  to  22°  C.  was  maintained.  In  the  first  series  of  experiments, 
specimens  of  A.  punctipennis  were  allowed  to  bite  the  patient  whose 
blood  was  examined  for  the  number  of  gametocytes  present  among 
100  leukocytes.  In  all  he  was  bitten  664  times  and  up  to  the  thirty 
eighth  day,  the  dead  or  weak  mosquitoes  were  dissected  but  no  infec- 
tion of  the  stomach  or  salivary  glands  was  observed.  In  the  further 
determination  of  the  possible  infectivity  of  these  insects,  two  healthy 
persons,  whose  blood  was  negative  for  malaria,  permitted  these  mos- 
quitos  to  bite  them.  The  mosquitoes  were  applied  from  4  to  180 
times  but  neither  person  developed  malaria.  As  a  control,  14  speci- 
mens of  A.  quadrimaculatus  were  fed  on  the  same  infected  person  and, 
as  a  result,  2  of  them  showed  malarial  infection.  One  of  the  laboratory 
force  was  accidentally  bitten  by  one  of  these  mosquitoes  and  developed 
a  sharp  attack  of  subtertian  fever. 
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In  series  2,  older  specimens  of  A.  punctipennis,  twenty-nine  to 
thirty  days,  were  used  to  determine  if  any  age  difference  influenced 
the  susceptibility  to  plasmoidal  infection.  The  case  was  one  of  sub- 
tertian  malarial  fever  which  had  received  no  treatment  and  the  gameto- 
cyte  count  was  taken  in  this  case  also.  The  patient  was  bitten  158 
times  by  A.  punctipennis,  102  times  by  A.  quadrumaculatus,  and  6 
times  by  A.  crucians.  67  specimens  of  A.  punctipennis  were  dissected 
and  during  a  period  of  thirty-four  days,  a  healthy  person  was  allowed 
to  be  bitten  22  times  by  A.  punctipennis.  Both  of  these  experiments 
showed  negative  results.  Out  of  60  specimens  of  A.  quadrimaculatus, 
8  showed  infection  and  out  of  3  of  A.  crucians,  1  only  showed  infection. 
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Spontaneous  Arteriosclerosis  in  Dogs. — As  greater  attention  is 
given  to  the  question  of  the  distribution  of  arteriosclerosis  the  more 
widely  disseminated  we  find  it  among  animals.  However,  all  animals 
are  not  equally  affected  by  it,  and  in  some  it  appears  with  great 
frequency  at  definite  periods  in  their  life.  The  common  appearance  of 
medial  degenerations  in  rabbits  has  frequently  been  commented  upon, 
while  the  relative  infrequency  of  its  occurrence  in  guinea-pigs  has  also 
been  observed.  In  horses  and  cattle,  medial  and  intimal  disease  of  the 
arteries  is  also  quite  common  in  the  older  animals.  Scleroses  of  the 
arteries  have  been  reported  in  monkeys,  pigs,  sheep,  deer  and  parrots. 
Although  dogs  have  been  quite  extensively  used  in  experimental  work, 
they  have  not  been  found  very  favorable  in  the  study  of  arteriosclerosis. 
Investigators  using  young  dogs  have  mainly  reported  negative  results 
in  their  attempts  to  produce  arterial  lesions.  On  the  other  hand,  a 
number  of  observers  have  noted  the  spontaneous  development  of 
canine  arteriosclerosis.  Koellisch  found  vascular  sclerosis  in  10  out 
of  50  working  dogs  and  13  out  of  50  pet  dogs.  This  would  suggest 
that  the  hard  work  imposed  upon  dogs  on  the  continent  has  no  influence 
in  bringing  about  scleroses  of  the  arteries.  Strauch  (Zieglcr's  Beitrdge 
1916,  Ixi,  p.  532)  examined  56  dogs,  47  being  under  five  years  of  age 
and  9  from  five  to  fifteen  years.  These  dogs  were  of  a  variety  of  kinds 
including  lap  dogs.    Of  the  animals  under  five  years,  there  were  only 
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3  showing  a  mesaortitis  and  1  wnth  a  small  nodular  area  suggesting 
early  arteriosclerosis.  The  lesions  which  he  describes  as  mesaortitis 
appear  to  represent  a  degenerative  process.  The  author  draws  attention 
to  fine  ridges  which  normally  appear  in  the  branches  of  the  aorta  and 
are  sometimes  mistaken  for  early  scleroses.  Of  the  9  dogs  ranging  in 
age  from  five  to  fifteen  years,  there  were  e\'idences  of  arterial  lesions 
in  every  one.  The  aorta  was  most  frequently  affected.  Arteriosclerosis 
appeared  in  the  aorta  in  7  cases  while  a  mesaortitis  appeared  in  3. 
Other  large  vessels  were  also  occasionally  attacked.  The  scleroses 
appeared  in  the  intima  in  the  form  of  diffuse  or  nodular  thickening. 
The  medial  degeneration  was  associated  with  the  laying  down  of  calcium 
salts.  The  author  was  struck  bj'  the  similarity  of  the  arterial  lesions 
in  dogs  with  those  occurring  in  man.  This  conclusion  appears  to  be 
entirely  based  on  the  finding  of  splitting  of  the  internal  elastic  lamina. 
A  very  decided  difference  from  the  human  sclerosis  is  the  absence  of 
fatty  change  of  either  the  intima  or  media. 


Atheroma  and  Other  Lesions  Produced  in  Rabbits  by  Cholesterol 
Feeding. — Bailey  (Jour.  Exper.  Med.,  1916,  xxiii,  p.  69)  carried  out  an 
interesting  study  on  feeding  egg  yolk  and  cholesterol  to  rabbits.  In 
many  respects  his  work  substantiates  the  findings  reported  by  others, 
but  also  brings  out  some  important  features  on  the  disposal  of  excessive 
cholesterol  in  the  tissues.  The  cholesterol  and  egg  yolk  were  fed  to 
rabbits  by  mLxing  them  with  their  daily  ration  of  food.  A  control 
animal  to  which  no  cholesterol  was  given  but  which  received  large 
doses  of  cotton  seed  oil  was  also  observed.  \Miere  cholesterol  was  fed, 
cotton  seed  oil  was  used  as  a  solvent.  The  experiments  were  carried 
on  over  a  period  of  from  thirty  to  three  hundred  and  forty-eight  days. 
Eleven  of  the  15  animals  showed  definite  lesions  in  both  the  aorta  and 
pulmonary  artery.  These  consisted  of  small  raised  yellowish  white 
spots  and  streaks  close  under  the  inner  lining.  These  spots  showed  the 
presence  of  large  cells  with  fat  containing  droplets  which  were  aniso- 
trcphic.  Associated  with  the  accumulation  of  these  cells  was  a  pro- 
liferation of  fibroblasts  and  fine  elastic  fibers.  This  observation  is 
important  in  indicating  a  possible  pregnancy  of  the  changes  induced. 
Occasionally  a  fatty  degeneration  appeared  in  the  media.  He  also 
observed  the  deposition  of  fatty  materials  in  the  liver.  In  part  this  was 
found  in  the  liver  cells  as  well  as  in  Kupffer  cells.  This  fat  also  contained 
cholesterin.  He  observed  cirrhosis  in  the  liver  of  6  rabbits.  The  kidneys 
of  8  rabbits  showed  definite  macroscopic  change.  This  consisted  of 
yellowish-white  streaks  arranged  radially  in  the  outer  zone  of  the 
medulla.  These  streaks  were  due  to  a  deposit  of  anisotropic  fat  within 
interstitial  endothelial  cells.  These  cells  appeared  to  be  associated 
with  the  lymph  spaces.  Although  some  cholesterin  fat  appeared  in 
the  cells  of  the  tubules  it  was  in  very  small  quantities  and  did  not  give 
rise  to  the  macroscopic  appearance.  The  large  vessels  of  the  kidney 
showed  but  little  change  in  their  structure.  There  appeared  to  be  some 
relation  between  scarring  of  the  kidney  and  the  deposit  of  the  cholesterin 
fat.  These  scars  are  similar  to  those  that  are  not  uncommonly  found 
in  rabbits.  The  adrenal  was  not  infrequently  found  much  enlarged. 
It  is  probable  that  the  adrenal  has  some  function  in  the  storage  and 
metabolism  of  the  cholesterol.  The  author  believes  that  the  anisotropic 
fat  in  the  liver  produces  a  cirrhosis. 
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Immune  Reactions  against  Tumor  Growth  in  Animals  with  Spon- 
taneous Tumor. — "While  the  conditions  determining  the  growth  of 
tumors  in  experimentally  inoculated  animals  has  been  studied  exten- 
sively, the  conditions  underlying  the  growth  of  tumors  in  animals 
with  spontaneous  growths  are  to  a  great  extent  unknown.  An  analysis 
of  these  factors  in  the  latter  class  of  animals  is  of  special  theoretical 
and  indirectly  also  of  practical  interest  in  as  much  as  such  animals 
correspond  to  human  beings  affected  by  cancer.  The  investigations 
are  intended  as  contributions  to  the  analysis  of  this  problem."  In  thus 
indicating  their  problem  the  authors,  Fleisher  and  Loeb  {Jour. 
Med.  Research,  1916,  xxxiv,  p.  1),  compared  the  rapidity  of  growth 
of  inoculated  tumors  in  mice  already  possessing  spontaneous  tumors 
with  that  in  normal  animals.  They  also  observed  the  activity  of 
immunity  present  in  normal  mice  against  tumor  inoculation  to  that 
present  in  animals  with  spontaneous  tumors  as  well  as  the  effect  upon 
the  spontaneous  tumor  of  the  inoculation  of  another  neoplasm.  Some 
interesting  conclusions  were  obtained  in  this  study.  It  was  found  that 
mice  with  spontaneous  tumors  do  not  offer  as  good  a  soil  for  the  growth 
of  inoculated  tumors  as  normal  controls.  The  same  mechanisms  which 
inhabit  tumor  growth  in  normal  animals  appears  in  mice  with  spon- 
taneous tumors.  They  have  further  confirmed  their  previous  conclu- 
sions that  mice  with  spontaneous  tumors  are  better  soil  for  the  ordinary 
spontaneous  but  otherwise  not  readily  transplantable  tumors  than 
control  mice.  It  was  found,  however,  that  those  tumors  which  can  be 
readily  transplanted  into  normal  mice  also  readily  take  when  inoculated 
into  animals  with  spontaneous  tumors.  The  spontaneous  tumors  grow 
best  in  those  animals  in  which  they  have  originated.  This,  they 
believed,  was  due  to  a  specific  condition  present  in  the  animal  in  which 
the  tumor  originated,  and  is  not  so  available  in  normal  mice.  After 
the  extirpation  of  spontaneous  tumors,  substances  which  antagonize 
the  growth  of  an  ordinary  transplantable  tumor  were  not  demonstrated. 
They  believe  that  spontaneous  tumors  in  contradistinction  to  trans- 
plantable tumors  do  not  produce  any  considerable  quantity  of  immune 
substances  comparable  to  those  produced  by  the  ordinary  transplanted 
tumor,  nor  do  spontaneous  tumors  neutralize  immune  substances 
produced  through  the  growth  of  transplantable  tumors. 


An  Experimental  Study  on  Sporotrichosis. — In  1912  d'Agata  {Lo 
Sperimentale,  1915,  Ixix,  097)  isolated  the  sporotricium  Beurmani  from 
a  granuloma  of  the  jaw.  He  was  able  to  isolate  the  organism  in  culture 
and  by  this  means  to  identify  the  type.  Subsequently  he  studied  the 
nature  of  the  infection  in  mice  and  rats.  These  animals  were  inoculated 
subcutaneously  and  intraperitoneally.  In  each  he  observed  the  develop- 
ment of  granulomatous  nodules,  and  he  was  able  to  recover  the  micro- 
organisms from  the  lesions.  In  the  peritoneum  small  nodules  were 
scattered  over  the  surfaces  of  the  various  viscera.  In  the  early  stages, 
the  tissue  reaction  consisted  of  a  migration  of  leukocytes  to  the  infected 
area  followed  by  an  endothelial  and  fibroblastic  proliferation.  The 
central  portion  subsequently  showed  necrosis  but  the  leukocytes 
persisted  in  and  about  the  necrotic  material.    The  organisms  were  found 
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in  the  periphery  of  the  necrosis  where  many  endothelial  and  giant 
cells  were  developed.  Fibroblasts  were  found  in  the  outer  zone  of  the 
nodule  around  which  lymphoid  and  plasma  cells  were  also  seen.  Nodules 
were  also  present  in  the  liver,  spleen  and  other  organs.  These  had  a 
similar  structure.  A  full  description  of  the  tissue  changes  is  given  by 
the  author. 


Notes  on  Certain  Anaerobes  Isolated  from  Wounds. — In  this  study 
Robertson  (Jour.  Path,  and  Bad.,  1916,  xx,  p.  325)  obtained  cultures 
from  gangrenous  wounds  received  in  battle.  She  was  able  to  isolate 
a  variety  of  anaerobic  bacteria,  and  classified  them  according  to  their 
reactions  on  media.  Four  groups  of  anaerobes  were  recognized:  (a) 
rauschbrand  group;  (b)  perfringens  group;  (c)  non-liquefiers  of  gelatin; 
(d)  proteolytic  group.  The  majority  of  cultures  belonging  to  either  the 
B.  perfringens  t\'pe  or  the  proteolytic  type  represented  by  B.  malignant 
edema  (Koch).  It  was  not  uncommon  to  have  more  than  one  anaerobe 
in  the  same  wound.  Although  the  author  has  followed  a  uniform  method 
for  classifying  these  anaerobes  the  findings  are  not  conclusive  that  the 
grouping  can  be  used  in  the  broad  classification  of  these  organisms. 
In  her  work  she  has  almost  entirely  disregarded  similar  studies  made  in 
America. 


NOTICE. 

Army  Medical  Corps  Ex.\mixatioxs. 

The  Surgeon-General  of  the  Army  announces  that  preliminary  examinations  for 
the  appointment  of  First  Lieutenants  in  the  Army  Medical  Corps  will  be  held  on 
July  17,  1916,  and  August  14,  1916,  at  points  to  be  hereafter  designated.  Full 
information  concerning  these  examinations  can  be  procured  upon  application  to  the 
Surgeon-General,  L'.  S.  Army,  Washington,  D.  C.  The  essential  requirements  to 
securing  an  in\-itation  are  that  the  applicant  shall  be  a  citizen  of  the  United  States, 
shall  be  between  twenty-two  and  thirty  years  of  age,  a  graduate  of  a  medical  school 
legally  authorized  to  confer  the  degree  of  Doctor  of  Medicine,  shall  be  of  good  moral 
character  and  habits,  and  shaU  have  had  at  least  one  j-ear's  hospital  training  as  an 
interne,  after  graduation.  Applications  must  be  completed  and  in  possession  of  the 
Adjutant-General  at  least  three  weeks  before  the  date  of  examination. 


Notice  to  Contributors. — AU  communications  intended  for  insertion  in  the 
Original  Department  of  this  Jourxal  are  received  only  mith  the  distinct  under- 
standing that  they  are  contributed  exclusirely  to  this  Jourxal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  Jourxal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  wiU  be  furm'shed  to 
authors,  provided  the  request  for  them  be  written  on  the  inanu-script. 

All  communications  should  be  addressed  to — • 

Dr.  George  Morris  Piersol,  1913  Spruce  St.,  Phila.,  Pa.,  L'.  S.  A. 
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Very  little  attention  has  been  given  in  the  literature  to  a  pos- 
sible relationship  between  syphilis  and  diabetes  mellitus.  IVIost 
writers  on  internal  medicine  deny  any  etiological  relationship 
between  the  two  conditions,  or  do  not  even  mention  such  a  possi- 
bility; while  a  small  minority  think  that  syphilis  may  only  rarely 
be  a  cause  of  diabetes  or  glycosuria.  We  may  here  quote  Futcher's 
article  on  diabetes  mellitus  in  the  last  edition  of  Osier's  System: 
"In  occasional  instances  diabetes  may  be  traced  to  a  syphilitic 
infection.  Feinberg  reported  three  cases  of  diabetes  and  one  of 
glycosuria  which  he  attributed  to  a  syphilitic  infection.  When 
syphilis  plays  a  part,  the  lesion  is  most  probably  a  local  one,  and 
most  likely  to  be  situated  in  the  region  of  the  medulla  or  pituitary 
gland.  Nutritional  changes  in  the  brain  and  pancreas  from  syphi- 
litic arterial  disease  must  be  considered  as  a  possible  cause." 

On  the  very  next  page  of  Futcher's  article  there  is  an  apparent  con- 
tradiction of  the  above  statement  as  to  the  occasional  relationship 
of  syphilitic  infection  and  diabetes,  in  the  following:    "Observers 
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agree  in  the  comparative  frequency  of  glycosuria,  or  a  mild 
diabetes  in  general  yaresis.  Bond  reports  having  found  it  in  10 
per  cent.,  and  Strauss  in  9  per  cent,  of  their  cases.  Glycosuria 
is  an  occasional  accompaniment  of  tabes  dorsalis  and  multiple 
sclerosis."  It  is  evident  that  if  9  to  10  per  cent,  of  paretics  show 
glycosuria  or  a  mild  diabetes,  the  relationship  between  syphiHs 
and  glycosuria  is  not  an  occasional  one.  During  the  last  several 
years  there  have  appeared  evidences,  more  or  less  vague,  that  the 
attention  of  clinicians  was  slowly  being  directed  to  a  more  decided 
appreciation  of  relationship  between  the  two  diseases.  The  occur- 
rence of  positive  Wassermanns  in  some  diabetics,  apparent  improve- 
ment following  the  therapeutic  use  of  mercury  or  salvarsan,  the 
association  of  glycosuria  in  children  with  congenital  syphilis,  and 
the  same  condition  in  adults  with  paresis,  tabes  and  other  syphilitic 
affections  are  reported  in  recent  literature  more  or  less  incidentally. 
At  the  meeting  of  the  American  ^Medical  Association  in  San  Fran- 
cisco, I  took  the  opportunity  of  asking  clinicians  from  all  parts 
of  the  country  as  to  their  experience  with  coincident  diabetes  and 
syphilis,  and  was  surprised  to  find  that  the  maj(jrity  of  those 
interrogated  thought  the  coincidence  not  a  rare  one.  On  the  other 
hand,  other  clinicians  with  large  experience  thought  die  combina- 
tion of  the  two  conditions  to  be  so  infrequent  as  to  be  clinically 
negligible. 

Since  1907  there  have  occurred  in  the  autopsy  service  of  the 
pathological  laboratory  of  the  University  of  jNIichigan  six  autopsies 
on  cases  of  diabetes  mellitus.  It  is  of  special  interest  to  record 
that  all  six  of  these  cases  presented  histological  changes  of  syphilis, 
and  that  in  four  of  them  the  spirochetes  have  been  demonstrated 
in  the  myocardium,  and  in  one  of  these  cases  also  found  in  the 
pancreatic  lesions.  The  case  history  of  these  six  cases  are  briefly 
as  follows : 

Case  I. — ]Mr.  D.  F.,  aged  sixty-two  years;  American;  farmer 
by  occupation.  Transferred  from  surgical  clinic  to  medical  Feb- 
ruary 27,  1907,  for  diabetes  mellitus,  gangrene  of  both  feet,  and 
erysipelas  of  face.  No  history  of  venereal  disease  obtainable. 
One  sister  died  of  diabetes.  No  other  symptoms  of  diabetes. 
Urine:  specific  gravity  1030  to  1033;  showed  marked  reduction 
of  Fehling's;  3.2  per  cent.  Lohnstein;  polariscope,  3.3  per  cent.; 
positive  acetone.  On  March  4,  patient  gradually  became  comatose, 
with  marked  odor  of  acetone  on  breath.  Died  in  coma  on  the  next 
day.  I  j 

Pathological  Findings.  The  autopsy  findings  were:  diabetes  ij 
mellitus;  emphysematous  gangrene;  atrophy,  fatty  infiltration,  ij 
and  chronic  interstitial  inflammation  of  pancreas;  syphilitic  J 
myocarditis  and  aortitis;  orchitis  syphilitica  fibrosa;  atrophy  and  \  f 
chronic  passive  congestion  of  all  organs.  ! ' 

The  microscopic  examination  showed  fibroid  patches  in  myo-       j : 


WARTHIX,    WILSON:    COINCIDENX'E    OF   SYPHILIS   AND   DIABETES        159 

cardium,  coronary  sclerosis,  and  small  perivascular  infiltrations 
throughout  the  heart  wall.  The  aorta  wall  showed  marked  athero- 
sclerosis, with  areas  of  mononuclear  infiltration  around  the  vasa 
vasorum,  particularly  around  the  veins  of  the  outer  portion  of  the 
media  and  in  the  adventitia  (syphilitic  aortitis).  The  testes  showed 
an  old  syphilitic  orchitis  fibrosa.  The  changes  in  the  pancreas 
will  be  described  below.  This  material  has  not  yet  been  examined 
for  spirochetes. 

Case  II. — Mrs.  ]M.  INI.,  aged  forty-five  years;  American;  house- 
wife. Admitted  to  the  University  Hospital  ^lay  25,  1911.  Five 
months  before  the  patient  had  first  noticed  increased  thirst  and 
pruritus  vulvae,  with  increasing  general  weakness.  Mother  died 
at  fifty-four  years  of  diabetes:  one  of  patient's  sisters  also  had 
diabetes;  no  history  of  venereal  disease;  has  had  two  miscarriages; 
four  children  living  and  well.  On  May  26  developed  air  hunger 
and  strong  odor  of  acetone.  Urine:  specific  gravity,  1026;  posi- 
tive tests  for  acetone  and  diacetic  acid;  glucose,  24.7  gms.  per 
day.     Died  in  coma  on  May  31. 

Pathological  Findings.  Diabetes  mellitus;  atrophy  and  chronic 
inflammation  of  pancreas;  chronic  fibroid  myocarditis;  syphilitic 
aortitis;  arteriosclerosis;  acute  parenchymatous  nephritis;  chronic 
passive  congestion  and  atrophy  of  all  organs;  old  syphilis. 

The  microscopic  study  confirmed  the  diagnosis  of  syphilitic 
myocarditis,  aortitis,  and  pancreatitis;  material  not  examined  for 
spirochetes.    Pancreatic  changes  will  be  described  below. 

Case  III. — Mr.  J.  K.,  aged  thirty-eight  years;  foreigner;  laborer. 
Admitted  October  14,  1913.  A  few  weeks  previously  began  to 
have  excessive  thirst  and  to  pass  large  quantities  of  water.  Lost 
thirty  pounds  in  four  weeks.  Has  attacks  of  dyspnea  and  odor 
of  acetone  in  breath;  became  stuporous  soon  after  admission. 
Admitted  gonorrhea;  denied  syphilis.  Died  in  coma  twenty-four 
hours  after  admission.  Urine:  specific  gravity,  1031;  glucose, 
154  gms.  in  twenty-four  hours;  oxy butyric  and  acetone  tests 
positive. 

Pathological  Findings.  Diabetes  mellitus;  chronic  interstitial 
pancreatitis  with  hyaline  fibrosis  of  islands  of  Langerhans;  fibroid 
heart;  syphilitic  aortitis;  orchitis  fibrosa  syphilitica;  arteriosclerosis; 
acute  emphysema;  passive  congestion  of  all  organs. 

The  microscopic  examination  showed  latent  syphilis  of  heart, 
aorta,  pancreas,  and  testes.  Examination  for  spirochetes  by 
Levaditi  method  showed  typical  spirochetes  of  syphilis  in  myo- 
cardium, bloodvessel  wall  in  adventitia  of  aorta  and  in  the  pancreas. 
Pancreatic  changes  will  be  described  below. 

Case  IV. — Mr.  F.  A.,  aged  forty-eight  years;  American;  mail- 
carrier.  Admitted  on  December  12,  1913.  History  of  alcoholism, 
but  denied  venereal  infection.  One  sister  died  of  diabetes.  P^ntered 
surgical  clinic  for  suppurating  wound  of  right  hand.     ComplMincd 
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of  thirst  and  was  drowsy.  Cellulitis  of  right  hand  and  arm  with 
beginning  gangrene.  Developed  air-hunger  on  the  next  day,  fol- 
lowed by  coma  and  rather  sudden  death.  Urine:  specific  gravity, 
1022;  glucose,  40.25  gms.  in  twenty-four  hours;  positive  acetone. 

Pathological  Findings.  Diabetes  mellitus;  chronic  pancreatitis 
with  hyaline  changes  in  islands  of  Langerhans;  fat  necrosis;  infected 
primary  squamous-cell  carcinoma  of  finger  with  purulent  lymphan- 
gitis of  right  arm;  septicemia;  fibroid  heart;  aortitis;  orchitis 
fibrosa  syphilitica;  emphysema;  early  sclerosis;  cloudy  swelling 
of  kidney  and  liver;  passive  congestion  of  all  organs. 

^Microscopic  examination  showed  chronic  syphilitic  myocarditis, 
aortitis,  pancreatitis,  and  orchitis.  Spirochetes  of  syphilis  were 
found  in  the  myocardium  in  a  loose  cellular  connective  tissue 
bordering  upon  a  fibroid  area. 

Case  V. — jMr.  Le  F.,  aged  forty  years;  French;  occupation 
not  given.  Admitted  March  5,  1914.  Presented  general  anasarca, 
ascites,  dyspnea,  drowsiness,  cyanosis,  and  deep  ulcers  on  both 
legs.  Left  foot  had  been  amputated  above  the  ankle.  Remained 
under  observation  until  death  on  January  7,  1915.  Clinical  .symp- 
toms those  of  uremia.  Urine  tests  do  not  mention  glucose  examina- 
tion. Clinical  diagnosis:  diabetes  mellitus;  diabetic  gangrene; 
chronic  nephritis:  myocardial  insufficiency. 

Pathological  Findings.  Diabetes;  old  syphilis;  chronic  myo- 
carditis; aortitis;  hepatitis;  pancreatitis;  nephritis;  orchitis. 
Chronic  passive  congestion  and  atrophy  of  all  organs.  Syphilitic 
ulcers  of  leg;  old  amputation;  obesity;  decubitus;  cholelithiasis. 

The  microscopic  examination  showed  syphilitic  myocarditis, 
aortitis,  pancreatitis,  orchitis,  and  gummatous  ulcers  of  legs. 
Spirochetes  of  syphilis  were  demonstrated  in  the  myocardiimi  by 
the  Levaditi  method. 

Case  VI. — Mr.  W.  E.,  aged  sixty-six  years.  Entered  as  an 
emergency  case  on  January  1,  1915,  in  a  state  of  coma,  moderate 
fever,  auricular  fibrillation,  rapid  irregular  pulse,  and  a  spreading 
cellulitis  over  the  occipital  region.  Urine  gave  marked  reaction 
for  sugar  and  definite  test  for  acetone.  Complete  examination 
impossible  because  of  patient's  condition.  Died  in  delirium  on 
January  3. 

Pathological  Findings.  Diabetes  mellitus;  phlegmon  of  scalp 
and  neck;  pyemia;  metastatic  abscesses  in  lungs,  heart,  kidneys, 
and  prostate;  chronic  prostatitis;  chronic  pancreatitis,  with  hyper- 
trophy of  some  islands  of  Langerhans;  chronic  fibroid  myocarditis; 
chronic  aortitis;  chronic  orchitis  fibrosa;  chronic  hypertrophic  gas- 
tritis; old  s;v'philis. 

The  microscopic  examination  showed  old  syphilis  of  heart, 
aorta,  pancreas,  adrenals,  and  testes.  Spirochetes  of  syphilis  were 
found  in  the  invocardium  bv  the  Levaditi  method. 
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Diagnosis  of  Syphilis.  The  diagnosis  of  syphilis  in  these  six 
cases  of  diabetes  was  made  upon  histological  changes  alone  in 
Cases  I  and  II,  and  in  the  remaining  four  cases  upon  both  histo- 
logical changes  and  the  presence  of  the  Spirocheta  pallida  in  the 
tissues,  as  shown  by  the  Levaditi  method.  The  material  of  cases 
I  and  II  has  not  yet  been  studied  by  the  Levaditi  method,  because 
of  our  inability  to  give  the  necessary  time  required  for  such  a 
research.  In  Cases  III,  IV,  V  and  ^T  the  spirochetes  were  found  in 
the  myocardium,  and  in  Case  III  also  in  the  pancreas,  this  being 
the  only  case  in  which  this  organ  was  examined  by  the  Levaditi 
method.  In  Case  VI  alone  were  the  spirochetes  found  in  large 
numbers.  In  all  six  of  the  cases  the  histological  changes  of  chronic 
fibroid  myocarditis  and  of  chronic  aortitis  of  the  type  always 
associated  with  chronic  syphilitic  infection  were  present.  The 
microscopic  pictures  presented  by  both  these  conditions  are  charac- 
teristic of  syphilis,  and  would  be  sufficient  in  themselves  to  warrant 
a  diagnosis  of  syphilis  without  the  corroborating  support  of  the 
other  changes  present  and  the  demonstration  of  the  spirochetes. 
All  five  of  the  males  showed  a  typical  orchitis  fibrosa  syphilitica. 

Pancreatic  Changes.  When  the  pancreas  of  each  of  the  six 
cases  was  given  a  more  detailed  study  than  that  made  for  the 
autopsy  report  it  was  founrl  that  the  pathological  changes  were 
essentially  the  same  in  all,  but  varying  in  degree.  Briefly,  these 
changes  may  be  classified  as  follows: 

1.  Atrophy  with  fatty  infiltration  (fatty  atrophy),  in\'olving 
particularly  the  tail  and  body  of  the  organ. 

2.  Increase  of  stroma,  both  inter-  and  intralobular,  ]:)articularly 
marked  about  the  ducts,  and  extending  along  the  intralobular 
ducts  between  the  acini  and  presenting  the  picture  of  a  chronic 
interstitial  inflammation  is  shown  in  all  six  cases.  This  is  also  most 
marked  in  the  splenic  end  and  body  of  the  organ.  The  increase 
of  stroma  is  not  uniform  but  patchy.  Normal  lobules  are  side  by 
side  with  lobules  showing  a  marked  fibrosis;  and  many  sections 
from  difterent  blocks  may  show  no  increase  of  stroma  at  all.  Large 
areas,  particularly  in  the  head,  appear  normal.  The  lobules  show- 
ing the  increase  of  stroma  are  smaller  than  normal,  and  contain 
adipose  tissue  cells.  Occasionally  completely  fibroid  areas  are 
found  in  the  more  severe  cases. 

3.  Inflammatory  infiltration^,  usually  small  in  size,  were  found 
in  every  case,  both  in  the  interlobular  connective  tissue  and  within 
the  lobules.  The  cells  are  almost  wholly  mononuclears,  small  and 
large  lymphocytes,  and  plasma  cells.  Polynuclears  and  eosino- 
philes  are  rare.  The  seat  of  the  infiltration  is  always  in  a  loose, 
semifluid,  proliferating  connective  tissue,  resembling  edematous 
comiective  tissue,  and  containing  epithelioid  fibroblastic  cells. 
These  areas  are  precisely  like  those  in  the  myocardium  containing 
colonies  of  spirochetes.  In  such  active  inflammatory  areas  were 
the  s])irochetes  found  in  Case  III. 
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4.  Changes  in  the  islands  of  Langerhans  were  present  in  all  six 
cases.  In  all,  the  islands  are  undoubtedly  greatly  diminished  in 
number;  in  two  cases  only  a  few  islands  remained.  Particularly 
in  the  tail  of  the  organ  is  the  total  or  nearly  total  disappearance 
of  the  islands  notable.  In  two  cases  the  remaining  islands  showed 
a  marked  hyaline  fibrosis.  Opie's  hyaline  degeneration  of  the 
cells  of  the  islands  wa^  not  seen  in  any  case.  The  islands  are 
destroyed  by  a  connective-tissue  proliferation  which  soon  becomes 
fibroid  and  hyaline.  A  number  of  hypertrophic  islands  were  seen 
in  one  case.  No  inflammatory  infiltrations  were  found  about  the 
islands.  It  is  clear  that  the  destroyed  islands  are  replaced  by 
irregular  masses  of  fibrous  tissue  showing  no  remains  of  the  island 
structure. 

5.  The  acini  in  all  six  cases  also  showed  marked  changes.  In 
many  lobules  atrophic  acini  are  present,  particularly  in  those 
showing  marked  fibrosis.  The  majority,  however,  are  larger  than 
normal,  this  increase  in  size  being  very  marked  in  many  lobules. 
The  nuclei  are  larger  and  the  protoplasm  shows  a  marked  increase 
of  zymogen  granules.  Occasionally  acini  with  hyaline  protoplasm 
staining  deep  red  with  eosin  are  found. 

6.  Numerous  structures  looking  like  newly  formed  islands  are 
found  in  the  areas  showing  most  marked  fibrosis  and  inflammation. 
At  first  glance  they  were  interpreted  as  such.  ]\Iinute  study  showed 
them  to  be  new-formed  lobules  of  acini  arising  from  the  ducts. 
Their  origin  from  the  epithelium  of  the  latter  can  be  easily  demon- 
strated. In  some  cases  they  have  beeli  seen  developing  inside 
large  dilated  ducts.  In  their  earlier  stages  they  very  much  resemble 
the  islands  of  Langerhans,  because  of  the  small  size  of  their  cells, 
collapsed  lumina,  and  deeply  staining  nuclei;  but  centro-acinar 
cells  are  found  within  the  undeveloped  lumen  of  the  acinus,  and 
they  have  not  the  vascular  arrangement  of  the  islands.  All  stages 
can  be  traced  between  these  newly  formed  lobules  and  large  ade- 
noma-like structures  with  dilated  lumina  containing  centro-acinar 
cells.  They  undoubtedly  represent  regenerative  attempts,  a  new 
formation  of  acini  from  the  duct  epithelium.  In  these  six  cases  I 
have  found  no  positive  evidence  of  any  new  formation  of  islands. 
In  one  case  (Case  VI)  very  large  islands  were  found  and  were 
interpreted  as  hypertrophic. 

6.  The  bloodvessels  show  in  all  cases  varying  degrees  of  sclerosis. 

7.  The  ducts  are  often  dilated  and  show  thickened  walls.  Cystic 
ducts  are  present  in  every  case,  and  are  probably  retention  cysts 
of  intralobular  ducts  due  to  the  fibrosis.  In  one  of  these  papu- 
liferous growths  were  seen. 

The  question  that  at  once  arises  is :  Are  these  pancreatic  changes 
the  result  of  syphilis,  and  are  they  responsible  for  the  diabetes? 
The  very  frequent  association  with  diabetes  of  chronic  interstitial 
pancreatitis,  particularly  the  interacinar   (intralobular)   type,  has 
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been  shown  by  many  writers;  and  this  form  of  pancreatic  lesion 
is  generally  regarded  today  as  the  most  common  and  important 
pathological  finding  in  this  disease.  According  to  Opie'  "  Chronic 
interacinar  (intralobular)  pancreatitis  which  implicates  the  islands 
of  Langerhans  is  in  almost  all  cases  accompanied  by  glycosuria." 
As  to  the  etiology  of  the  interacinar  form  of  pancreatitis,  Opie 
gives  alcohol  and  arteriosclerosis  as  the  only  definite  causes,  saying 
that  "in  some  cases  the  etiology  of  interacinar  pancreatitis  is 
obscure."  He  does  not  even  mention  the  possibility  of  syphilis 
as  an  etiological  factor  in  pancreatitis.  In  his  paragraph  on 
"Syphilis  of  the  Pancreas,"  he  does  not  mention  the  occurrence 
of  pancreatitis  in  acquired  syphilis,  but  says  that  the  pancreas  is 
rarely  the  seat  of  gummata  occurring  as  the  result  of  acquired 
syphilis,  and  that  there  are  no  data  with  reference  to  the  symptoms 
or  diagnosis  of  syphilis  of  the  pancreas.  In  the  article  on  Syphilis 
by  Osier  and  Churchman-  the  statement  is  made  that  the  pancreas 
is  only  rarely  attacked,  and  that  Herxheimer  gives  only  three 
cases  of  pancreatic  giimma  from  the  literature.  Here  again  the 
only  criterion  taken  for  the  presence  of  a  syphilitic  lesion  is  the 
old  one  of  the  gumma,  a  criterion  that  no  longer  suffices  for  the 
pathological  recognition  of  syphilitic  lesions.  On  the  other  side, 
C.  Steinberg-^  says  that  syphilis  leads  frequently  to  interstitial 
inflammation  and  induration  of  the  pancreas. 

In  the  six  cases  of  diabete^  presented  above  an  interstitial  pan- 
creatitis, both  interlobular  and  interacinar,  but  in  all  chiefly  the 
latter  form,  associated  with  disappearance  of  the  islands,  is  shown. 
In  all  six  cases  syphilitic  lesions  are  shown  in  other  organs.  In 
one  case  spirochetes  were  found  in  the  pancreas  itself,  making  this 
case  positively  one  of  syphilitic  pancreatitis  associated  with  dia- 
betes. I  think  it  is  reasonable  to  decide  that  all  six  cases  have  the 
same  etiology. 

Are  the  pancreatic  changes  the  cause  of  the  diabetes,  and  is 
syphilis  a  chief  factor  in  the  etiology  of  diabetes  by  causing  the 
lesion  (interacinar  pancreatitis  implicating  the  islands)  most 
commonly  associated  with  diabetes"'  In  order  to  settle  this  ques- 
tion the  pancreas  in  each  of  the  other  thirty-nine  cases  of  old 
latent  syphiUs  reported  in  Warthin's  paper  on  "The  Persistence 
of  Active  Lesions  and  Spirochetes  in  the  Tissues  of  Clinically 
Inactive  or  'Cured'  Syphilis"  is  being  studied.  A  preliminary  survey 
of  sections  from  each  of  these  cases  shows  that  the  pancreas  is 
not  normal  in  a  single  one  of  these  old  cases  of  syphilis.  In  every 
one  a  more  or  less  wide-spread  interacinar  and  interlobular  (mixed) 
pancreatitis  is  found,  sometimes  in  widely  scattered  areas,  in  other 
cases  more  severe  and  wide-spread.  The  essential  pathology  is  the 
same  in  all:  interacinar  and   interlobular  fibrosis;  disappearance 

'  Osier's  System.  ^  iUfi^ 

'  Aschoff's  Patholof^isf'he  Anatomip,  Band  ii. 
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of  the  islands  of  Langerhans  through  hyahne  fibrosis;  atrophy, 
compensatory  hypertrophy,  and  regenerative  new  formation  of 
acini;  locaU^ed  lymphocyte  and  plasma-cell  infiltration.  Hyper- 
trophic islands  are  found,  but  no  newly  formed  ones.  The  severity 
of  these  changes  varies  greatly  in  different  cases  and  in  different 
parts  of  the  same  organ.  The  process  is  essentially  a  patchy  one, 
except  in  the  most  severe  cases,  when  it  may  involve  the  greater 
part  of  the  gland.  The  tail  and  body  of  the  organ  are  always  more 
involved  than  the  head. 

In  the  41  cases  of  latent  syphilis  already  reported  there  were 
six  cases  that  showed  on  preliminary  study  very  marked  changes 
in  the  pancreas.  Two  of  these  were  the  two  cases  of  diabetes. 
Cases  III  and  IV,  of  this  paper.  The  other  four  cases  had  no 
clinical  history  of  diabetes  or  glycosuria.  It  is  possible  that  they 
might  have  had  it  without  symptoms,  so  that  it  was  not  discovered 
clinically,  as  the  patients  were  all  over  forty  years  of  age.  It 
does  not  seem  probable,  however,  that  it  was  missed.  As  far  as 
it  is  possible  to  tell  without  sectioning  the  greater  part  of  the  organ, 
the  pancreatic  changes  in  these  four  non-diabetic  syphilitics  are 
precisely  the  same  and  apparently  as  marked  as  in  the  diabetic 
cases.  On  going  over  our  autopsy  slides  for  a  number  of  years 
back  and  examining  slides  of  pancreas  from  our  syph'litic  cases  a 
number  of  non-diabetic  cases  were  found  presenting  similar  marked 
interacinar  pancreatitis.  It  would  seem,  therefore,  that  if  the 
degree  of  change  is  not  the  factor  responsible  for  the  diabetic 
symptoms  there  must  be  some  other  explanation  of  the  latter. 
Possibly  associated  changes  in  liver,  adrenals,  hypophysis,  etc., 
may  be  necessary  to  produce  the  diabetes  phenomena.  If  this  is 
true  we  have  no  knowledge  of  such  changes  at  this  time.  In  the 
meantime  we  are  making  a  comprehensive  study  of  the  pan- 
creatic changes  associated  with  syphilis,  and  shall  make  a  full 
report  of  these  later. 

Conclusion.  Our  material  shows  that  a  combined  interlobular 
and  interacinar  type  of  pancreatitis  with  loss  of  the  islands  of 
Langerhans  is  extremely  frequently  associated  with  old  latent 
syphilis  (practically  all  of  our  cases).  That  in  the  great  majority 
of  cases  the  pancreatitis  is  localized  and  patchy  in  character,  and 
more  rarely  severe  and  diffuse.  That  diabetes  may  be  associated 
with  the  more  marked  degrees  of  syphilitic  pancreatitis;  and  in 
our  autopsy  service  all  of  our  diabetes  cases  have  been  so  asso- 
ciated; but  that  a  number  of  cases  of  syphilitic  pancreatitis  of 
similar  degree  of  severity  have  not  presented  the  clinical  symptoms 
of  diabetes.  It  seems  very  probable,  therefore,  that  latent  syphilis 
is  the  chief  factor  in  the  prochiction  of  the  form  of  pancreatitis  most 
frequently  associated  with  diabetes,  but  that  diabetes  is  not  always 
coincident  with  severe  degrees  of  this  type  of  pancreatitis. 
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DERMOroS    OF    THE   MEDIASTINUM. 
By  Arthur  E.  IIertzlek,  ]\I.I)= 

KANSAS    CITY,    MISSOURI. 

The  occurrence  of  mediastinal  dermoids  is  infrequent,  there 
having  been  but  72  cases  reported  in  the  literature.  Rare  as  they 
are,  however,  when  they  are  encountered  the  fate  of  the  patient  is 
largely  dependent  upon  the  surgeon's  knowledge  of  their  peculiar- 
ities. Inasmuch  as  such  knowledge  is  dependent  upon  a  familiarity 
of  recorded  cases,  a  tabulation  of  cases  heretofore  observed  seems 
worth  while. 

The  case  reports  collected  from  the  literature,  herewith  appended, 
are  many  of  them  deficient  in  detail,  yet  they  all  contain  some  point 
of  interest  and  are  all  included  in  this  list,  to  vvhich  I  am  able  to 
add  one  case  of  my  own. 

From  these  reports,  one  is  able  to  formulate  a  fairly  compre- 
hensive life  history  of  these  tumors  and  to  gain  a  fairly  clear  notion 
as  to  the  symptom-complex  that  should  suggest  their  presence. 
Though  most  of  the  tumors  were  first  noted  postmortem,  a  sufficient 
number  have  been  subjected  to  operative  treatment  to  furnish 
some  idea  of  the  line  of  procedure  best  adopted  in  the  individual 
case. 

My  case  is  as  follows:  ^Nlrs.  W.,  aged  twenty-three  years;  has 
always  enjoyed  good  health.  In  November,  1914,  she  noticed  some 
difficulty  in  respiration  and  had  some  sense  of  fulness  in  the  neck. 
Soon  afterward  a  bulging  was  noticed  above  the  breast  bone.  She 
consulted  several  surgeons,  who  made  a  diagnosis  of  mediastinal 
sarcoma  and  refused  treatment. 

At  examination  a  bulging  in  the  suprasternal  notch  was  apparent 
on  inspection.  The  skhi  covering  this  area  was  slightly  reddened. 
On  palpation  the  tumor  was  slightly  tender  to  touch  and  presented 
a  soft  semifluctuating  resistance.  The  mass  extended  2  cm.  above 
the  upper  border  of  the  sternum  and  was  hidden  by  the  sternomas- 
toid  muscles  on  either  side.  There  was  no  bulging  of  the  sternum 
or  of  the  costal  cartilages.  On  percussion  there  was  dulness  extend- 
ing on  either  side  of  the  sternal  borders  and  downward  as  far  as 
the  angle. 

Because  of  the  reddened  skin  and  boggy  feel  of  that  portion  of 
the  tumor  accessible  to  palpation  the  diagnosis  of  dermoid  was 
suggested,  because  of  the  close  resemblance  to  the  appearance  and 
and  consistency  of  irritated  wens.  This  opinion  was  strengthened 
by  the  globular  outline  of  the  substernal  dulness.  Sarcoma  was 
excluded  because  of  the  consistency  of  the  palpable  portion  of  the 
tumor  and  because  only  the  upper  portion  of  the  mediastinal  space 
was  occupied  by  the  tumor. 
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Operation  was  begun  by  exposing  the  upper  portion  of  the 
mediastinum.  A  transverse  incision  was  made  over  the  upper 
border  of  the  sternum,  extending  well  beyond  the  insertion  of  the 
sternomastoid  muscle  on  the  left  side.  The  insertion  of  the  muscle 
was  severed.  The  superior  pole  of  the  globular  tumor  was  thus  readily 
exposed.  This  was  freely  incised  and  a  grayish-yellow  greasy  fluid 
escaped.  After  this  was  sponged  out  a  mass  the  size  of  a  walnut 
presented.  This  was  covered  with  fine  lanugo-like  hair  of  the  color 
of  a  newly  hatched  goslin.  The  appearance  of  this  mass  established 
the  diagnosis  without  question. 

The  operation  was  completed  by  the  removal  of  the  mass  and  the 
exsection  of  as  much  as  possible  of  the  sac.  The  part  adjacent  to 
the  sternum  was  readily  removed ;  that  of  the  lateral  borders  caused 
greater  apprehension.  The  posterior  wall  of  the  cyst  was  in  close 
apposition  with  the  large  vessels  of  the  neck,  and  was  allowed  to 
remain.  The  cavity  was  swabbed  out  with  iodin  and  the  wound 
was  closed  except  for  a  small  opening  admitting  a  drain.  This  was 
removed  in  a  week  and  the  wound  rapidly  became  closed,  and  has 
remained  so. 

The  mass  removed  presented  a  dermal  surface  studded  with  the 
fine  hair  above  noted.  On  section  the  mass  showed  a  fatty  tissue, 
save  for  the  epidermal  covering.  On  microscopic  examination  strati- 
fied squamous  epithelium  and  sweat  and  sudoriferous  glands  with 
hair  follicles  were  noted. 

The  cyst  wall  was  of  the  same  structure,  save  that  hair  was 
much  less  abundant  and  the  glands  sparse.  There  were  no  more 
highly  organized  tissues  present. 

Age.  The  majority  of  the  cases  have  been  observed  in  early 
adult  life,  the  largest  number  being  noted  between  the  ages  of  twenty 
and  thirty.  The  extremes  of  life  are  not  exempt,  one  case  having 
occurred  in  infancy,  and  another  at  four  and  one-half  years,  and 
other  instances  have  been  recorded  in  which  the  disturbance  has 
been  delayed  until  advanced  age.  By  decades  the  cases  in  which 
the  ages  are  given  are  as  follows: 

Before  ten:  males,  none;  females,  4  cases.  Between  ten  and 
twenty:  males,  4  cases;  females,  4  cases.  Between  twenty  and 
thirty:  males,  10  cases;  females,  13  cases.  Between  thirty  and  forty: 
males,  7  cases;  females,  5  cases.  Between  forty  and  fifty:  males, 
8  cases;  females,  none.  After  fifty:  males,  2  cases;  females,  5 
cases. 

Sex.  The  sex  of  patients  is  about  evenly  divided.  The  totals 
of  these  records  are  as  follows:  males,  29;  females,  32.  j 

Symptoms.  The  premonitory  sjTuptoms  are  of  two  groups, 
those  due  to  pressure  and  those  due  to  irritation  of  the  environment 
by  the  epidermoidal  contents.  The  most  frequent  s\inptom  was 
due  to  encroaclunent  upon  the  environment  by  the  expanding 
tumor. 
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Pressure  Symptoms.  These  are  most  frequently  manifested  by 
cough  and  dyspnea,  less  often  as  pain  from  pressure.  This  symptom 
was  present  in  28  cases.  Cough  when  due  to  pressure  is  caused  by 
irritation  of  the  nerves.  Cough  of  another  type  was  caused  by  irri- 
tation of  the  bronchi  when  perforation  was  impending.  When  due 
to  irritation  the  character  of  the  cough  is  similar  to  that  noted  in 
pressure  from  aneurysm.  A  single  case  of  cord  paralysis  has  been 
noted. 

Dyspnea,  noted  in  23  cases,  seems  to  have  been  due  to  direct 
pressure  on  the  trachea  or  bronchi,  or  from  pressure  upon  and 
displacement  of  the  lungs.  In  3  instances  death  has  occurred  in 
dyspneic  attacks.    Dysphagia  was  present  in  3  cases  (52a,  59,  60)  i. 

Irritation  from  the  Tumor.  When  from  causes  usually  unknown 
the  tumor  becomes  the  source  of  reactive  inflammation,  phenomena 
of  a  more  violent  character  are  induced.  The  cause  for  this  irrita- 
tion is  not  clear.  The  gradually  increasing  amount  of  the  cyst 
contents  probably  undergoes  some  chemical  change  which  inflames 
the  sac  and  irritates  the  environment.  In  this  they  imitate  the  life 
history  of  wens.  This  similarity  of  reaction  to  that  so  often  noted 
in  wens  was  the  condition  that  suggested  the  diagnosis  in  my 
patient.  Pleurisy  has  often  been  diagnosed  in  such  instances,  and 
often  exudation  about  the  tumor  has  resulted  which  gave  rise  to 
the  diagnosis  of  pneumonia.  Often  the  tumor  has  been  accidentally 
encountered  when  supposedly  pleural  exudates  have  been  attacked 
surgically.  When  the  bronchi  are  irritated,  perforation  into  them 
during  attacks  of  coughing  has  been  noted  in  three  cases.  The 
attendant  expectoration  of  other  grumous  material  and  hair  has 
led  to  a  positive  diagnosis  more  often  than  any  other  factor.  The 
invasion  of  the  bronchus  by  the  tumor  seems  to  be  in  the  nature  of 
a  pressure  necrosis,  often  enhanced  by  a  secondary  infection  of  the 
tumor  contents.  The  irritation  of  the  bronchus  is  responded  to  by 
the  production  of  glassy  mucus.  After  perforation,  honey-like 
fluid,  atheromatous  material,  and  hairs  have  often  been  observed. 
Clubbing  of  the  fingers  (63)  and  fingers  and  toes  (57)  have  been 
noted. 

Relation  to  Environivient.  The  greatest  possible  variation 
in  their  topographical  relations  have  been  noted  in  dermoids  of 
the  mediastinum.  The  typical  location  of  the  simple  dermoid  is 
represented  by  my  own  case,  a  sac  occupying  the  space  between 
the  sternum,  great  vessels,  pericardium,  and  soft  tissues  covering 
the  episternal  notch.  Every  possible  variation  has  been  reported. 
One  existed  as  a  small  egg-sized  cyst  in  the  upper  part  of  the  lung 
(33)  near  the  hylus  (7),  while  others  occupied  the  mediastinal  space 
and  projected  boldly  out  into  the  pleural  cavity,  and  some  extended 
from  the  sternum  to  the  diaphragm,  markedly  displacing  the  lung. 

'  Figures  in  parentheses  refer  to  references  in  the  bibUography  at  end  uf  article. 
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In  one  instance  a  retrosternal  dermoid  communicated  by  a  small 
sinus  with  a  similar  tumor  external  to  the  sternum  (39). 

The  relation  to  the  surrounding  structures  is  the  factor  that 
decides  the  treatment  possible.  For  this  reason  these  various  points 
of  attachment  are  worthy  of  note. 

Connected  with  a  bronchus,  7  cases  (2,  G,  33,  36,  37,  3<S,  46). 

Adherent  to  pericardium  or  pleura,  12  cases  (7,  14,  20,  21,  26, 
38,  41,  52,  63,  64,  67,  68). 

Attached  to  lung  or  protruding  into  them,  9  cases  (7,  10,  16, 
19,  23,  24,  28,  45,  67). 

Attached  to  the  diaphragm.  11  cases  (3,  8,  10,  22,  24,  32,  34, 
41,  42,  45,  64). 

Attached  to  the  large  vessels,  4  cases  (1,  5,  31,  69). 

Adherent  to  chest  wall,  1  case  (3). 

Eleven  cases  extended  into  a  lobe  of  a  lung  ((>,  14,  16,  27,  3)^),  36, 
37,  44,  47,  57,  58). 

Structure.  Two  t\pes  may  be  distinguished,  those  in  which 
epidermoidal  tissue  alone  is  present  (28  cases)  and  those  in  which 
tissues  from  two  or  more  of  the  germ  layers  are  in  evidence  (25 
cases). 

The  Simple  Epidermoidal  Type.  These  are  usually  a  simple  cyst 
or,  at  most,  a  conglomeration  of  cysts  the  lining  of  which  is  covered 
with  stratified  epithelium,  with  hair  follicles,  and  with  sweat  and 
sebaceous  glands;  but  a  few  cysts  have  been  noted  in  which  all 
appendages  have  been  absent.  Some  of  the  simpler  cysts  have  com- 
partments lined  with  columnar  epithelium,  with  or  without  cilia. 
The  contents  of  cysts  is  usually  formed  by  cells,  fatty  material, 
and  hair.  The  material  when  in  a  recent  state  may  be  honey-like. 
A  frequent  striking  accompaniment  of  this  type  is  polypoid  excres- 
cences which  project  into  the  cavity  of  the  cyst.  The.se  are  covered 
with  the  same  epidermoidal  elements  which  line  the  cyst.  In  my 
case  such  a  mass  presented  at  once  offer  the  cyst  was  opened. 
Instead  of  or  associated  with  such  masses  may  be  ridges  of  more 
solid  tissue  which  traverse  the  cysts,  dividing  them  partially  into 
compartments.    The  mass  of  the  projections  are  formed  of  fat. 

The  Teratoid  Type.  In  the  more  complicated  type,  in  addition 
to  the  epidermoidal  elements,  cartilage  and  bone  are  frequently 
found.  Less  often  teeth  have  been  noted.  Glands,  supposedly  from 
the  gut  tract  and  from  the  thyroid,  have  been  recorded.  Xon- 
striated  muscle  cells  have  been  observed. 

In  many  instances  polypoid  excrescences,  as  already  noted  for 
the  simple  type,  project  into  the  lumen  of  the  tiunor.  These  are 
fatty  masses  covered  with  epidermis  containing  fine  hair,  as  in  the 
simple  type,  but  may  also  contain  other  elements.  Teeth  have  been 
noted  at  the  base  of  these  in  6  cases  (1,  32,  36,  37,  39,  42).  These 
excrescences  may  form  in  numbers  of  two  to  six  or  more,  and  vary 
in  size  from  1  cm.  square  to  tinnors  the  size  of  a  small  apple. 
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In  some  of  the  simple  epidermoid  type,  cuboidal  or  columnar 
ei)itheliinn  is  found.  It  is  possible  that  these  should  be  classified 
with  the  more  complex  tumors.  Christian  makes  the  suggestion 
that  these  cells  may  be  derived  from  the  stratum  Malpighii,  within 
which  the  desquamation  of  the  other  layers  has  occurred.  The 
structure  of  these  cysts  recalls  the  structure  of  thymic  cysts,  and 
it  is  possible  that  this  is  really  their  relationship. 

Genesis.  The  origin  of  dermoid  and  teratoid  tumors  of  the 
mediastinum  is  closely  associated  with  the  development  of  the  thy- 
mus and  thyroid  glands.  The  close  relation  between  the  ectodermal 
and  entodermal  elements  in  the  neck  has  been  pointed  out  by  Minot. 
That  mediastinal  dermoids  have  their  origin  in  the  upper  part  of 
the  sternum  is  evident  from  their  topography.  E\'en  those  tiunors 
which  exhibit  their  greater  bulk  in  the  lower  thorax  retain  attach- 
ments high  under  the  sternum.  In  some  of  the  reported  cases, 
bands  have  extended  up  as  far  as  the  thyroid,  suggesting  an  even 
higher  origin.  The  existence  of  intestinal  epitheliiun,  as  reported 
in  one  case  (07),  would  seem  greatly  to  complicate  the  problem. 
However,  the  reports  are  so  lacking  in  detail  that  the  possibility 
that  the  glandular  structures  observed  may  bear  a  relation  to 
thyroid  and  thymus  tissue  (17,  20)  suggests  itself.  Salivary  gland 
tissue  was  observed  in  one  case  (()S).  The  frequency  of  com])licated 
tumors  in  the  salivary  glands  is  worthy  of  note  in  this  connection. 
The  association  of  the  mixed  tumors  of  the  salivary  glands  and  the 
thymic  cysts  w^ould  present  all  the  elements  that  have  been  within 
certainty  observed  in  mediastinal  dermoids,  save  the  teeth.  The 
presence  of  teeth  seems  to  present  a  barrier  to  a  plausible  explana- 
tion for  the  origin  of  the  tumors  under  discussion,  and  compels  us 
to  fall  back  on  the  generalities  usually  employed  in  explaining  the 
origin  of  epidermoidal  or  teratoid  tumors  in  other  parts  of  the  body. 
Bergmann's  case  (:)9),  in  which  a  part  of  the  tumor  lay  anterior 
to  the  stenunn,  suggests  strongly  that  the  tumor  arose  from  a 
disturbance  at  the  time  of  the  closure  of  the  anterior  chest  wall. 
A  satisfactory  explanation  for  the  topographical  relations  of  the 
more  complicated  type  has  not  been  presented. 

Diagnosis.  The  presence  of  mediastinal  tumor  is  most  often 
suggested  by  the  symi)toms  previously  noted. 

Except  in  a  few  instances  their  size  has  been  such  as  to  give  the 
usual  definite  physical  signs  of  mediastinal  solid  bodies.  In  8  in- 
stances this  dulness  extended  lateral  to  the  borders  of  the  sternum, 
and  in  9  instances  it  extended  above  the  upper  border  of  the  ster- 
num, or  above  either  or  both  clavicles.  In  a  number  of  instances 
the  dulness  extended  over  much  oi  the  side  of  the  chest,  reaching 
the  lateral  wall  usually  at  or  below  the  angle  of  the  scapula.  The 
extent  and  direction  of  the  dulness  above  indicated  presents  a 
strongly  presumi>tive  diagnostic  sign.  This  is  made  d()ul)ly  so  if 
there  is  a  bulging  al)ove  the  sternum  or  clavicle.  This  had,  in  my 
case,  the  boggy  feel  of  a  wen,  which  was  quite  suggestive. 
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The  examination  of  the  sputum  has  given  positive  results  in 
8  cases  by  the  discovery  of  hair  (2,  6,  9,  27,  38,  44,  58,  66).  The 
presence  of  fat  or  a  glycerin-like  fluid  and  squamous  epithelium  is 
strongly  suggestive.  The  absence  of  pus  cells  may  differentiate  it 
from  a  simple  abscess,  and  a  negative  search  for  tubercle  bacilli 
is  significant.  In  several  cases  aspiration  has  produced  diagnostic 
evidence.  Hair  has  been  obtained  by  this  means  and  presents 
positive  evidence.  vSquamous  keratinized  cells  undergoing  fatty 
degeneration  is  equally  positive,  and  fatty  material,  which  is  under- 
going decomposition  (13),  is  almost  equally  so.  When  incised  the 
escape  of  honey-like  material  with  flaky  debris  is  strongly  sugges- 
tive, as  in  my  case.  The  ridges  and  polypoid  masses  covered  with 
fine  hair  are  readily  recognizable  when  seen  for  the  first  time. 

Differential  Dla.gxosis.  Aneurysm.  Those  confined  to  the 
retrosternal  space  or  that  immediately  adjoining  will  suggest  the 
more  frequent  aneurysm.  The  absence  of  beats  or  pulsation  are 
the  signs  to  be  relied  upon.  The  presence  or  absence  of  the  Wasser- 
mann  reaction  may  be  of  some  value.  Frequently  the  early  age 
of  the  hidividual  is  of  importance. 

Tuberculosis.  In  a  few  instances  tuberculosis  has  been  diagnosed, 
owing  to  the  dulness  in  the  upper  part  of  the  lungs  associated  with 
expectoration.  The  absence  of  bacilli  should  be  enough  to  warrant 
care  m  makhig  such  a  diagnosis.  Tuberculosis  existed  as  a  compli- 
cation in  5  cases  (6,  29,  33,  44,  57). 

Empyema.  The  history  of  pain  and  dyspnea  with  the  presence  of 
fluid  in  the  lower  chest  has  led  to  error  in  diagnosis.  Examination 
of  the  contents  obtained  by  aspiration  should  be  distinctive.  In 
those  rare  instances  in  which  there  is  a  pleural  exudate  associated 
with  the  intrapulmonary  dermoid  and  only  the  contents  of  the  for- 
mer is  obtained  at  aspiration,  error  is  very  likely,  and  the  operator 
may  consider  himself  fortunate  if  he  orientates  himself  during  the 
course  of  the  operation. 

Malignant  Tumors.  The  malignant  tumors  which  are  primary  in 
the  mediastinum  usually  run  their  course  rapidly  in  contradis- 
tinction to  the  long  history  of  the  dermoids.  However,  if  a  dermoid 
becomes  infected  the  increase  in  size  may  be  even  more  rapid  than 
in  malignant  tumors.  Nevertheless,  some  of  the  dermoids  have 
presented  such  urgent  problems  that  a  history  was  not  available. 
Though  the  roentgen  rays  have  been  employed  in  but  a  few  cases  of 
mediastinal  dermoids  it  is  quite  possible  that  the  irregular  masses 
of  mediastinal  malignancies  might  be  distinguished  from  the  more 
sacular  dermoids.  If  the  latter  contained  calcareous  material,, 
teeth  or  other  bony  structures  diagnosis  might  be  aided. 

Benign  Tumors.  Lipomas  and  tumors  of  the  thymus  have  pre- 
sented pictures  that  might  have  been  confused  with  mediastinal 
dermoids.  In  such  cases  aspiration  or  diagnostic  incision  alone  could 
present  a  positi\'e  answer.  With  perfected  technic  it  is  to  be  hoped 
that  more  frequent  diagnostic  operations  will  be  undertaken. 
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Prognosis.  The  discussion  of  the  prognosis  is  in  a  great  measure 
anticipated  by  the  natural  history  of  the  disease.  Those  instances 
in  which  the  disease  has  been  spontaneously  fatal,  hemorrhage 
(7.45)  and  dyspnea  (23,  28)  have  been  the  most  common  causes. 
The  size  and  situation,  together  with  the  reactive  changes  which 
take  place  in  the  tumor,  are  the  determining  cause.  Except  in  very 
small  tumors  in  favorable  situations  it  is  safe  to  say  that  the  patient's 
life  will  be  jeopardized  sooner  or  later  unless  the  tumor  is  removed 
or  its  development  curtailed. 

Jl  Malignant  degeneration  has  been  noted  in  4  cases,  carcinoma  in 
one  (69),  and  sarcoma  in  three  (52b,  32,  12). 

Duration.  The  duration  as  manifested  by  the  symptoms  has 
varied  from  very  brief  periods  to  the  natural  life  of  the  individual. 
In  most  instances  the  duration  has  been  from  one  to  four  years. 
In  one  instance  the  patient  died  in  dyspnea  and  no  history  was 
obtainable.  In  others  the  lesion  was  discovered  in  patients  who  died 
of  some  other  diesase.  In  a  number  there  has  been  a  disturbance 
of  a  varied  and  intermittent  character  during  the  entire  life  of  the 
individual. 

Treatment.  Obviously,  surgical  treatment  alone  can  be  of 
avail.  Of  the  27  cases  operated  on  there  was  recovery  in  5  (31, 
39,  40,  50a,  51),  improvement  in  13  (13,  18,.  24,  25,  29,\34,  35,  43, 
48,  49,  50,  5G,  57),  in  4  the  result  was  indeterminate  or  not  stated 
(11,  41,  42,  63),  and  5  died  as  the  direct  result  of  the  operation 
(52,  53,  61,  67,  68).  In  most  of  the  cases  incision  and  drainage  with 
the  excision  of  the  polypoid  masses  has  been  the  treatment  employed. 
In  those  cases  reported  as  improved  this  was  employed  which  re- 
sulted in  a  lessening  of  the  size  of  the  sac,  leaving  a  more  or  less 
annoying  sinus.  A  few  were  permanently  cured  by  this  simple 
means. 

Total  extirpation  would  be  the  ideal  treatment.  This  was  accom- 
plished by  Bastianelli  (31)  at  a  secondary  operation.  Total  excision 
has  been  strongly  recommended  by  von  Eiselberg  (52).  In  his  3  cases 
the  loss  of  1  by  secondary  hemorrhage  and  another  by  pericarditis 
is  sufficient  to  show  that  even  in  the  most  skilled  hands  total  removal 
is  attended  by  too  great  a  mortality  to  warrant  the  attempt  at  total 
extirpation.  In  many  cases  the  relation  of  the  tumor  to  surrounding 
structures  is  such  that  total  extirpation  is  anatomically  out  of  tlie 
question. 
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The  object  of  this  paper  is  to  review  the  literature  pertaining 
to  obstructive  jaundice  and  to  offer  some  suggestions  for  the  opera- 
tive reUef  of  chronic  cholemia.  We  will  consider  only  those  cases 
of  biliary  and  pancreatic  obstruction,  with  or  without  duodenal 
involvement,  which  are  incident  to  malignant  disease  or  irremov- 
able tumors  about  the  terminal  portion  of  the  common  and  pan- 
creatic ducts.  Since  persistent  and  increasing  jaundice  is  in  the 
large  majority  of  cases  due  to  malignant  disease  we  will  outline 
what  can  be  done  in  the  way  of  palliation  for  the  unfortunate  patient 
suffering  from  malignant  icterus. 

The  clinical  picture  of  chronic  obstructive  jaundice  is  so  well 
recognized  as  to  call  forth  little  comment.  However,  the  rapid 
loss  of  weight,  the  emaciation  and  asthenia,  the  pruritus  and  dis- 
turbing mental  states  incidental  to  cholemia  very  often  render 
imperative  the  attempts  at  operative  relief. 

A  consideration  of  the  mechanical  factors  involved  in  organic 
occlusion  outside  of  the  common  duct,  but  within  the  head  of  the 
pancreas  or  intrinsic  involvement  of  the  duodenal  segment  at  or 
beyond  the  ampulla  of  Vater,  enables  one  to  establish  certain 
procedures  best  indicated  for  relief.  It  follows  that  relief  of  biliary 
stasis  must  be  provided  by  a  drainage  operation  between  some 
portion  of  the  biliary  apparatus  and  the  gastro-intestinal  tract. 

The  indications  for  operation  in  malignant  obstruction  to  the 
biliary  flow  may  be  summarized  as  follows :  (1)  Mistaken  diagnosis 
— not  infrequently  one  operates  for  supposed  malignancy  and  finds 
the  diagnosis  has  been  incorrect  and  by  the  institution  of  drainage 
the  inflammatory  condition  subsides  with  recovery  of  the  patient. 
It  is  only  upon  such  premises  that  the  occasional  "cures"  can  be 
reasonably  explained.  "No  one  living  is  infallible  in  the  differ- 
ential diagnosis  of  obstructive  jaundice.  The  diagnosis  is  always 
so  difficult  and  the  chance  of  a  life  saved  is  so  important  that 

*  Read  before  the  Springfield  Academy  of  Medicine,  November  9,  1915.  Read 
before  the  Atlantic  City  Medical  Association,  November  12,  1915.  Read  before  the 
Yonkers  Medical  Society,  Mt.  Vernon,  New  York,  Novemljer  19,  1915,  and  the 
Chicago  Medical  Society,  March,  1916. 
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however  positive  the  evidence  of  malignancy  may  be  I  now  advise 
operation  in  all  cases."  (Moynihan.)  (2)  The  relief  of  distention 
pain — all  cases  do  not  suffer  from  pruritus  or  the  mental  states  of 
cholemia  but  suffer  a  grarlual  increasing  pain  from  distention  of 
the  biliary  apparatus.  (3j  Intractable  pruritus,  in  many  cases  so 
severe  that  the  patients  positively  demand  relief.  (4)  Social — to 
prolong  life  in  comparative  comfort;  to  give  the  patient  relief 
from  his  jaundice  so  that  he  may  live  with  his  family  until  such 
time  as  death  takes  place  from  metastasis  or  local  extension  of  the 
growth.  (5)  Surgical  euthanasia.  The  primary  operative  mor- 
tality in  these  conditions  will  be  high,  but  considering  the  absolutely 
hopeless  outlook,  together  with  the  urgent  demand  for  relief,  one 
is  warranted  in  selecting  an  operative  prcK-edure  entailing  a  high 
rate  of  mortality. 

A  neoplasm  at  the  ampulla  of  ^'ater  either  by  its  presence,  by 
kinking  of  the  duct,  or  associated  edema  of  the  mucons  membrane 
of  the  du<xlenum  or  common  duct  will  bring  about  not  only  biliary 
obstruction  but  a  variable  degree  of  pancreatic  obstruction.  The 
degree  of  obstruction  to  pancreatic  secretion  will  dejK'nd  upon 
the  individual  anatomical  topography  of  the  ducts  of  the  pancreas. 
In  about  S3  per  cent,  the  duct  of  Wirsung  carries  the  entire  pan- 
creatic secretion.  In  about  12  per  cent.,  .however,  the  duct  of 
Santorini  is  the  main  duct,  while  in  54  per  cent,  the  duct  of  San- 
torini  may  act  as  a  substitute  for  the  duct  of  Wirsung.  In  certain 
cases  the  duct  of  Santorini  might  remain  uninvolverl  for  a  con- 
siderable period  of  time,  and,  moreover,  the  duct  oi  Santorini  is 
not  infrequently  connected  with  the  duct  of  Wirsung,  and  thus 
it  is  possible  for  a  drainage  of  the  pancreatic  secretion  t(j  take 
place  into  the  duodenum  even  with  almost  complete  biliary  stasis; 
in  fact,  there  may  be  complete  biliary  stasis  with  little  or  no  pan- 
creatic retention.  Certainly,  this  must  be  an  extremely  rare  con- 
dition, and,  aside  from  its  theoretical  interest,  does  not  possess 
any  particular  technical  importance  over  the  general  run  of  cases. 
Cholecystenterostomy  will  deliver  the  biliary  secretion  or  excretion 
into  the  intestinal  tract.  The  stools  would  contain  bile  and  would 
present  an  approach  to  normal  coloration,  and  there  would  be  a 
cessation  of  the  jaundice  and  an  absence  of  bile  in  the  urine.  This 
operation,  however,  could  only  rarely  affect  the  pancreatic  secre- 
tion, and  the  few  cases  that  it  did  influence,  pancreatic  drainage 
would  depend  ui)f)n  retrograde  flow  of  pancreatic  juice  into  the 
connnon  duct,  then  through  the  cystic  duct  anfl  gall-bladder  into 
the  intestinal  tract.  In  the  large  majority  of  cases  the  patients 
suffer  from  a  lack  of  pancreatic  secretion  in  the  intestine  with  a 
corresponding  lack  of  pancTcatic  digestion,  as  evidenced  by  the 
bulky  frequent  stools,  showing  the  increase  in  the  total  amount  of 
fats  and  the  changed  relationship  between  unsajxtnified  and  sajxini- 
fied  fats  and  the  absence  of  adequate  proteid  digestion.     There- 
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fore,  in  spite  of  the  elimination  of  jaundice  and  tlie  biliary  stasis 
by  cholecystenterostomy,  any  or  all  of  these  cases  may  proceerl 
to  a  more  or  less  rapid  death  as  the  result  of  pancreatic  insufficiency. 

Any  chronic  obstructive  condition  of  the  duodenum  below  the 
ampulla  of  ^'ater  will  introduce  in  addition  to  the  signs  of  biliary 
stasis  those  of  pyloric  stenosis,  and  in  two  of  the  cases  presented 
herewith  the  clinical  picture  was  that  of  chronic  pyloric  stenosis 
and  chronic  obstructive  jaundice.  (Cases  I  and  II. j  In  Case  I 
there  was  a  distinct  interim  between  the  syndrome  of  pyloric 
obstruction  and  a  second  syndrome  of  biliary  stasis.  In  this  par- 
ticular case  a  malignant  ulcer  existed,  perhaps  primarily,  of  the 
duodemun  below  the  ampulla  of  \'ater,  and  for  which  a  posterior 
gastro-enterostomy  had  been  performed.  Subsequently,  the 
ulcer  more  thoroughly  invaded  the  ampulla  and  brought  about 
biliary  obstruction,  for  ^\■hir•h  a  cholecystenterostomy  was  per- 
formed. 

In  obstructive  conditions  at  the  ampulla  of  \'ater  it  is  usual 
to  find  the  gall-bladder  distended  with  bile.  (Courvoisier.)  This 
is  not  necessarily  always  the  ease,  as  a  distinct  hydrops  and  a  well- 
dilated  common  duct  filled  with  clear  mucoid  fluid  has  been 
observed,  and  when  this  rather  uncommon  condition  is  seen  it  is 
associated  with  patulous  cystic  anrl  hepatic  ducts  and  mechanically 
represents  a  pressure  acholia.  Kausch  (quoted  by  Outerbridge) 
made  a  careful  .study  of  such  a  case:  "At  operation  upon  a  patient 
with  steadily  increasing  jaundice  the  gall-bladder  and  common 
duct  were  found  enormously  distended  with  clear  fluid;  a  cholecys- 
tostom\'  was  performed  and  for  two  hours  clear  fluifl  flowed  from 
the  tube.  Then  the  discharge  began  to  be  slightly  colored,  and  by 
the  end  of  six  hours  it  had  assumed  the  appearance  of  somewhat 
pale  Vjile,  large  quantities  of  which  continued  to  flow  as  If)ng  as  the 
sinus  was  left  open.  At  autopsy,  some  weeks  later,  a  small  tumor 
was  found  at  the  papilla  of  \  ater.  Kausch  thinks  that  the  hydrops 
in  these  cases  is  due  to  excessive  secretion  by  the  mucosa  of  the 
gall-bladder  and  ducts,  whereby  the  duodenal  opening  being 
occluded  the  pressure  in  the  biliary  system  being  so  raised  that 
the  bile  secreted  by  the  liver  cells  is  poured  not  into  the  excretory 
ducts  but  back  into  the  blood  and  hmph  vessels  of  the  liver."  This 
condition,  hydrops  with  cancer  of  the  pancreas,  was  found  in  Case 
VII.  When  the  mucoid  material  drained  away,  bile  was  obtained 
through  the  drainage  tube. 

The  most  frequent  obstructive  condition  is  from  carcinoma  of 
the  pancreas,  ampulla,  or  duodenum.  Cancer  of  the  duodenum- 
represents  about  0.4  per  cent,  of  all  carcinomata,  and  at  least  70 
per  cent,  of  this  number  are  carcinoma  of  the  amj)ulla  of  Vater. 
(Gei.ser).  Pancreatic  cancer  is  the  mo.st  rapidly  fatal  of  any  form 
of  carcinoma;  death  ensues  within  seven  or  eight  months  from 
the  time  of  onset  of  noticeable  symptoms,  and  occurs  usually  before 
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the  growth  metastasises  or  obtains  any  great  local  extension. 
"There  is  probably  no  position  within  the  body,  ontside  the  central 
nervous  system,  where  a  growth,  while  yet  so  small,  is  heralded  by 
more  wide-spread  symptoms  than  at  the  lower  end  of  the  common 
l)ile  duct."     (Upcott,  p.  717.) 

V\)  to  date  about  22  reported  cases  of  excision  of  growths  at  the 
ampulla  have  been  reported  and  the  results  are  not  encouraging; 
S  primary  deaths  and  5  subsequent  deaths.  Of  the  5  surviving  any 
length  of  time,  2  were  wxll  at  seven  months,  1  ten  months,  1  two 
years,  and  1  three  and  three-quarter  years  after  operation. 

Under  most  circumstances  any  operative  interventi(jn  will  be  in 
the  nature  of  a  palliative  procedure  to  provide  drainage  for  the 
biliary  secretion  or  excretion.  Given  an  obstructive  condition  to 
the  common  duct  or  its  terminus,  the  ampulla  of  Vater,  we  have  a 
choice  of  a  variety  of  operations.  The  simplest  is  external  drainage 
by  means  of  a  cholecystostomy.  Such  an  operation  entails  a  rapid 
loss  of  bile  salts  and  body  fluids  and  should  not  be  the  procedure  of 
choice,  but  an  anastomosis  between  the  gall-bladder  and  some 
nearly  approximate  portion  of  the  gut  tube  is  physiologically  and 
anatomically  correct.  Theoretically  an  anastomosis  can  be  made 
between  the  gall-bladder  or  the  hepatic  duct  or  the  common  duct 
and  any  contiguous  bowel  surface  as  (1)  an  anastomosis  of  the 
gall-bladder  and  varying  portions  of  the  gastro-intestinal  tract — 
cholecystogastrostomy,  cholecystoduodenostomy,  cholecystenteros- 
tomy,  cholecystocolostomy;  (2)  anastomosis  between  the  hepatic 
duct  and  certain  portions  of  the  viscera,  preferably  the  stomach 
or  duodenum  or  a  portion  of  the  small  intestine;  or  anastomosis 
between  the  common  duct  and  the  stomach,  duodenum,  or  small 
intestine. 

The  choice  of  a  particular  operation  will  depend  upon  a  number 
of  factors  such  as  (1)  the  physiological  efficiency  of  the  procedure; 
(2)  the  ease  of  technical  accomplishment;  (3)  the  relative  immu- 
nity from  ascending  infection;  and  (4)  the  immediate  and  remote 
effect  upon  the  patient's  metabolism.  The  classical  operation  of 
cholecystoduodenostomy  will  more  nearly  simulate  the  natural 
condition  of  biliary  drainage  than  any  type  of  operation.  Yet  the 
mortality  of  cholecystoduodenostomy  is  certainly  greater  than 
cholecystogastrostomy.  IVloynihan  anastomosed  the  gall-bladder 
to  the  stomach  in  21  cases;  20  patients  recovered  from  the  opera- 
tion and  lived  for  several  months  or  years  w^ithout  suffering  any 
disability  which  could  be  attributed  to  the  entrance  of  bile  into 
the  stomach.^ 

In  practice  the  biliary  portion  usually  found  most  convenient 
is  the  gall-bladder.  A  consideration  of  the  merits  of  cholecysto- 
gastrostomy, cholecystenterostomv',  and  cholecystocolostomy  seems 

2  Moyniluim,  ii,  3.3.'>. 
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to  prove  that  the  best  results  are  obtained  with  the  first  procedure. 
Physiologically  considered  there  is  no  objection  to  the  presence  of 
bile  in  the  stomach,  as  has  been  demonstrated  so  often  clinically^ 
and  proved  by  Strendel  in  his  experiments  on  animals.  Technically, 
the  union  of  the  gall-bladder  and  the  stomach  is  probably  more 
easily  performed  than  any  other  form  of  anastomosis,  as  the  parts 
are  naturally  in  close  and  intimate  relationship,  and  little  if  any 
mobilization  is  necessary  to  bring  the  viscera  in  apposition.  Chole- 
cystenterostomy  carries  with  it  the  possibilities  of  angulation  and 
the  necessity  for  a  secondary  entero-enterostomy  to  prevent  kink- 
ing and  of  course  increased  risk.  On  theoretical  grounds  the  union 
between  the  colon  and  gall-bladder  is  to  be  deprecated,  and  physio- 
logically it  is  defective  as  it  empties  the  biliary  secretion  into  a 
portion  of  the  gut  tube  not  given  to  digestive  processes;  and  upon 
other  grounds  it  is  also  objectionable.  (1)  On  account  of  the 
reflux  of  the  highly  charged  bacterial  content  of  the  colon,  and 
(2)  the  possibility  of  reversed  mucous  currents  as  described  by 
Bond;  (3)  the  loss  of  the  digestive  functions  of  the  bile,  especially 
in  the  saponification  of  fats;  (4)  the  fact  that  the  bile  is  so  soon 
evacuated  with  the  stool  means  a  rapid  loss  of  the  acid  salts  of  the 
bile  which  would  normally  be  reabsorbed  in  the  intestine.  However, 
it  is  a  rather  peculiar  observation  that  in  spite  of  these  manifest 
defects,  in  this  series  the  cholecystocolostomies  had  a  longer  period 
of  postoperative  longevity  than  any  of  the  other  cases  up  to  1914. 

In  a  fairly  large  experience  with  pancreatic  disease  we  have 
observed  in  a  few  cases  a  peculiar  clinical  picture  that  occurs  about 
thirty-sLx  hours  after  operation.  The  patient  reacts  well  up  to  this 
time  and  is  apparently  progressing  nicely.  Then  within  the  follow- 
ing four  to  six  hours  there  is  a  rapid  fall  in  blood-pressure,  cold 
clammy  perspiration,  and  a  diminished  quantity  of  urine  showing 
acetone  and  diacetic  acid.  By  means  of  continuous  proctoclysis 
and  saline  infusion,  urinary  elimination  is  increased  and  corre- 
spondingly the  patient  improves.  Some  of  the  deaths  that  occur 
after  operation  in  cases  of  chronic  jaundice  probably  have  an 
element  of  acidosis  in  their  termination.  It  is  possible,  experi- 
mentally, to  produce  a  well-defined  acidosis  in  obstructive  jaundice. 
It  is  a  matter  of  great  interest  to  know  how  important,  as  a  death- 
producing  factor,  is  the  retention  of  beta-oxy butyric  acid  and  its 
deri^'atives  in  this  class  of  cases. 

Carcinoma  of  the  duodenum  and  papilla  of  Vater;  cholecystostomy 
and  posterior  gastroenterostomy ;  secondary  operation;  cholecystojeju- 
nostomy;  recovery. 

'  In  a  paper,  Surgery  of  the  Gall-bladder  and  Ducts,  Medical  News,  March  26, 1904, 
by  Dr.  John  F.  Erdmann,  attention  was  called  to  the  clinical  use  of  powdered  ox-gall. 
"When  drainage  has  been  done,  flatulency  with  distention  chiefly  limited  to  the 
epigastric  and  umbilical  region  is  a  depressing  feature.  This  is  readily  remedied  by 
the  use  of  5  to  10  grains  of  powdered  ox-gall  every  four  hours,  continued  from  two 
to  four  days." 
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Case  I.— J.  S.  (service  of  Dr.  Erdmann),  machinist,  aged  forty- 
six  years.  Entered  the  Post-Graduate  Hospital  on  December  30, 
1912,  complaining  of  pain  and  vomiting  after  meals.  Duration 
three  months.  His  illness  began  three  months  previous  to  his 
admittance  to  the  hospital  with  pain  in  the  epigastrium  followed 
in  from  a  few  minutes  to  a  few  hours  by  vomiting.  The  pain 
was  of  a  colicky  character,  more  or  less  localized  in  the  upper  median 
line  and  always  induced  or  made  worse  by  eating  and  always  relieved 
by  vomiting.  Vomiting  occurred  onb^  after  the  development  of 
pain  and  then  usually  once  or  rarely  twice.  No  blood  had  ever 
been  noticed  in  the  vomitus  which  consisted  of  previously  ingested 
food  mixed  with  mucus  and  occasionally  with  a  large  quantity  of 
greenish  material.  For  the  last  month  the  pain  has  been  progres- 
sively worse  and  occurred  immediately  after  eating,  and  was  always 
relieved  by  vomiting.  Patient  lost  twenty  pounds  in  weight  since 
the  onset  of  the  present  trouble.  There  has  never  been  any  history 
of  jaundice  and  no  gastric  trouble  up  to  three  months  ago. 

An  examination  of  the  blood  showed  9100  leukocytes,  with  76 
per  cent,  polynuclears  and  24  per  cent,  lymphocytes.  The  urinary 
examination  and  the  Wassermann  were  negative.  An  analysis 
of  the  gastric^  contents  showed  considerable  retention,  with  a 
total  volume  of  275  c.c;  free  hydrochloric  acid,  19;  combhied,  9; 
total  acidity,  36;  no  blood.  The  fluoroscopic  examination  made 
by  Dr.  Kast  showed  evidence  of  marked  gastric  retention,  and  an 
obstruction  of  some  kind,  probably  a  tumor  of  the  duodenum 
the  first  portion  of  which  was  markedly  dilated,  with  the  hepatic 
flexure  drawn  up  between  the  duodenum  and  the  median  line. 
From  the  fluoroscopic  findings  Dr.  Kast  made  a  diagnosis  of  stenosis 
of  the  midportion  of  the  duodenum. 

Operation,  January  14,  1913,  revealed  a  marked  dilatation  of  the 
pylorus  and  the  first  portion  of  the  duodenum,  with  an  annular 
constriction  of  the  duodenum  at  the  ampulla  of  Vater.  The  gall- 
bladder was  greatly  dilated  and  contained  considerable  fine  biliary 
sand.  A  cholecystostomy  and  posterior  gastro-enterostomy  were 
done  and  the  patient  left  the  hospital  twenty-one  days  later, 
February  4,  1913,  apparently  well. 

Postoperative  History.  The  patient  returned  home  and  con- 
tinued to  gain  in  weight.  About  two  weeks  later  he  became 
jaundiced  with  the  development  of  pain  in  the  right  upper  quadrant. 
In  a  few  days  the  wound  reopened  and  discharged  considerable 
bile  and  mucus.  The  patient  was  readmitted  to  the  hospital  on 
April  9,  complaining  of  jaundice,  vomiting,  and  inability  to  retain 
food.  Temperature,  101°;  pulse,  132;  respirations,  28.  On  April 
11,  1913,  the  abdominal  wound  was  reopened  and  it  was  found  that 
the  tumor,  which  had  constricted  the  duodenum,  had  become 
mushroom-like  in  its  growth  and  about  three  times  its  original 
size,  inducing  complete  biliary  obstruction.    A  loopof  the  jejunum 
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was  brought  into  the  field  and  anastomosed  to  the  gall-bladder — 
cholecystjejunostomy.  The  patient  left  the  hospital  four  weeks 
later,  INIay  15,  1913,  with  a  gain  in  weight  of  twenty  pounds.  He 
remained  well  for  eleven  months,  and  about  the  middle  of  March, 
1914,  entered  St.  Benedictine  Sanatorium  at  Kingston,  New  York, 
where  he  died  April  13,  1914. 

Carcinoma  of  the  duodenum,  with  biliary  obstruction;  transfusio7i 
posterior  gastro-enterostomy  and  cholecystogastrosfomy;  recovery. 

Case  II. — S.  A.  (service  of  Dr.  Erdmann),  tailor,  aged  eighteen 
years.  Entered  the  Post-Graduate  Hospital,  March  2,  1915,  com- 
plaining of  pain  in  the  abdomen,  loss  of  weight,  and  color.  His 
illness  began  one  year  ago  with  the  onset  of  pain  in  the  epigastrium 
at  irregular  intervals,  and  only  occasionally  aggravated  by  food. 
For  a  considerable  period  of  time  relief  from  pain  could  be  obtained 
by  a  movement  of  the  bowels.  Six  months  later  the  patient  ob- 
served a  mass  in  the  upper  portion  of  the  abdomen  which  was 
somewhat  movable,  with  the  production  of  slight  pain.  Bowels 
have  always  been  constipated.  Xo  history  of  blood  in  the  vomitus 
or  in  the  stools.  Examination  of  the  patient's  abdomen  suggested 
a  tumor  of  the  gall-bladder  or  pylorus.  The  pathological  findings 
on  roentgen-ray  examination  were  (1)  pylorus  displaced  upward 
and  to  the  left;  (2)  residue  in  stomach  to  the  left  of  median  line; 
(3)  residue  in  duodemim;  (4)  intestinal  hyi)()motility.  Koentgen- 
ray  diagnosis:  perforating  ulcer  of  inferior  and  horizontal  portion 
of  duodenum,  with  distended  gall-bladder.  Urinary  and  Wasser- 
mann  examinations  negative.  Stool  examination  on  meat  free 
diet:  blood  and  absence  of  stercobilin.  P^wald  test  meal,  50  c.c. 
obtained;  free  hydrochloric  acid,  10;  total  acidity,  GO.  Blood 
examination:  red  blood  cells,  3,712,000;  hemoglobin,  40  per  cent.; 
leukocytes,  7800;  polymorphonuclears,  74  per  cent. 

Operation,  INlarch  23,  1915,  revealed  a  large  mass  in  the  third 
and  fourth  portion  of  the  duodenum.  In  addition  there  were  two 
large  retroperitoneal  glands  superimposed  upon  the  tumor.  The 
gall-bladder  was  found  distended.  Under  the  impression  that  the 
tumor  might  be  an  ulcerating  process  the  peritoneum  was  incised 
over  the  involved  portion  of  the  duodenum  and  stripped  back. 
One  gland,  the  size  of  an  P^nglish  walnut,  was  removed,  revealing 
a  large  hole  in  the  transverse  portion  of  the  duodenum,  with  a 
slough  of  the  intestinal  mucosa  plugging  the  opening.  The  finger 
introduced  through  the  duodenal  aperture  encountered  proxi- 
mally,  a  complete  obstruction.  Inserting  the  finger  a  second 
obstruction  was  found,  but  not  so  complete  as  the  one  in  the 
proximal  segment.  A  cholecystogastrostomy  and  posterior  gastro- 
enterostomy were  done.  The  duodenal  hiatus  was  repaired  and  the 
abdominal  incision  closed  with  drainage.  Pathological  reports 
of  the  specimen  removed  was  that  of  adenocarcinoma. 
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Podoycratirc  Course.  The  jaundice  disappeared  in  five  to  six 
days  and  the  patient  was  able  to  take  regular  diet  at  the  end  of 
seven  days.  On  October  24,  1915,  the  patient  was  reexamined  and 
the  tumor  had  become  somewhat  larger,  but  was  giving  him  no 
clinical  manifestations  at  this  time.  The  i)atient  had  gained  thirty 
pounds  in  weiglit,  was  eating  regularly,  and  appeared  in  excellent 
physical  condition. 

Carcinoma  of  the  common  duct;  cholecystogastrostomy;  death. 

Case  III. — C.  INI.  (service  of  Dr.  Erdmann),  painter,  aged  sixty- 
two  years  of  age,  entered  the  Post-Graduate  Hospital  on  Alay  6, 
1915,  complaining  of  pain  in  the  upper  portion  of  the  aljdomen, 
slight  pains  in  the  umbilical  region,  which  later  became  more 
severe  and  were  located  in  the  upper  portion  of  the  abdomen,  but 
had  no  relation  to  food  intake.  Two  Aveeks  after  onset  of  pain, 
noticed  that  he  was  jaundiced  which  steadily  and  persistently 
increased  in  intensity.  At  the  same  time  noticed  that  his  stools 
were  large,  bulky,  and  clay  colored.  Complains  of  headache, 
backache,  and  intense  itching  of  the  skin.  Roentgen-ray  examina- 
tion of  the  gastro-intestinal  tract  after  ingestion  of  bismuth  meal 
showed  overdistention  of  the  bulbous  duodeni  with  slight  irregu- 
larity in  the  outline  and  with  fixation  of  the  duodenum.  Blood 
examination:  red  blood  cells,  4,2(M),()()0;  heriioglobin,  70  per  cent.; 
leukocytes,  10,o()();  polymorphonuclears,  74  per  cent.  Wasser- 
mann  iiegatiAe.  Physical  examination  showed  a  markedly  asthenic 
and  emaciated  patient  with  olive-green  jaundice.  Examination  of 
the  abdomen  reveals  a  slight  spasm  of  the  upper  muscles  of  the 
abflomen  two  fingers  below  the  costal  margin.  Just  below  the 
free  edge  of  the  liver  and  near  the  median  Hue  is  a  round,  palpable 
tumor,  not  i)articularly  sensitive.  The  right  kidney  is  indepen- 
dently palpable.  Diagnosis:  carcinoma  of  the  gall-bladder  and 
common  duct. 

Operation,  May  14,  1915,  revealed  an  extensive  carcinoma  of  the 
terminal  portion  of  the  common  bile  duct,  adenopathy  along  the 
superior  border  of  the  transverse  colon.  The  gall-bladder  was  very 
much  distended  with  bile  and  a  cholecystogastrostomy  was  easily 
performed  and  the  a})domen  was  closed  with  drainage. 

Postoperative  Course.  The  jjatient  developed  a  dilated  stomach 
twelve  hours  after  operation.  This  yielded  to  repeated  lavage. 
On  the  second  day  he  had  a  moderate  hemorrhage  from  his  abdom- 
inal wound.  He  became  progressively  weaker  and  died  of  asthenic 
(pancreatic  insufficiency)  seven  days  after  operation." 

Carcinoma  of  the  pancreas;  hepaticoduodenostomy;  death. 

Case  IV. — A.  D.  (service  of  Dr.  P^rdmann),  lumberman,  aged 
fifty-three  years,  entered  the  Post-Graduate  Hospital  on  December 
23,  1914;  in  a  previous  state  of  exhaustion.  He  complained  of 
weakness  and  persistent  jaundice.  The  history  was  of  a  gradual 
onset  of  jaundice,  with  slight  pain  in  the  right  upper  quadrant  of 
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the  abdomen.  The  jaundice  had  increased  steadily  and  persistently, 
with  the  development  of  rather  marked  pruritus.  Patient  on  admis- 
sion was  in  a  rather  profound  cholemic  state,  with  considerable 
mental  haziness.  Blood  examination:  red  blood  cells,  4,160,000; 
hemoglobin,  87  per  cent.;  leukocytes,  12,600;  polymorphonuclears, 
78  per  cent. 

Operation,  December  24,  1914,  revealed  a  carcinoma  of  the  head 
of  the  pancreas  involving  the  common  duct.  The  gall-bladder  was 
atrophic  and  contracted,  while  the  hepatic  duct  was  dilated  to  the 
diameter  of  5  cm.  A  hepaticoduodenostomy  was  performed  and 
the  abdomen  closed  with  drainage.  The  patient  reacted  slightly 
from  his  operation  and  gradually  became  duller  and  died  at  the 
end  of  seventy-two  hours  from  progressive  asthenia. 

Carcinoma  of  pancreas;  cholecystocohstomy;  recovery. 

Case  V. — T.  McC.  (service  of  Dr.  Erdmann),  retired,  aged 
seventy-one  years,  was  seen  in  consultation  by  Dr.  Erdmann  with 
Dr.  William  Ewing  and  Dr.  A.  A.  Smith  in  the  fall  of  1909.  Patient 
complained  of  jaundice  and  gave  a  history  of  insidious  but  gradually 
increasing  jaundice.  Shortly  after  the  development  of  the  jaundice 
there  was  pain  over  the  region  of  the  gall-bladder  and  liver,  due  to 
the  increasing  distention  of  the  gall-bladder. 

Operation  revealed  a  carcinoma  of  the  pancreas  with  a  greatly 
distended  typical  Couvoirsier  gall-bladder  and  common  duct,  the 
latter  being  fully  5  cm.  in  diameter.  A  cholecystocolostomy  was 
performed  with  a  small  Murphy  button.  Patient  reacted  from 
his  operation.  Button  was  passed  on  the  eleventh  day  and  there 
was  general  systematical  relief  from  the  itching,  jaundice,  and  the 
cholemic  condition.  There  was  a  marked  improvement  hi  the 
general  bodily  nutrition.  Patient  entirely  recovered  from  the 
operation  and  was  in  a  fair  physical  condition  and  died  four  and  a 
half  months  after  operation  of  an  apoplectic  stroke. 

Carcinoma  of  pancreas  and  ampulla  of  Vater;  posterior  gastroentero- 
stomy; cholecystostomy;  recovery;  secondary  cholecystocolostomy;  death. 

Case  VII. — L.  C.  (service  of  Dr.  Erdmann),  business  man,  aged 
fifty-eight  years,  gave  a  history  of  quiescent  tuberculosis  of  the 
lungs  with  repeated  exacerbations  and  at  the  time  of  examination 
gave  evidence  of  a  healed  tuberculous  lesion  of  considerable  degree. 
His  chief  complaint  was  pain  referred  to  the  epigastrium,  rather 
characteristic  of  a  duodenal  ulcer,  and  there  was  a  tender  appen- 
dicular zone.  There  w^as  no  pain  in  the  back,  stools  were  appar- 
ently normal,  neither  being  large,  copious,  frequent,  splashy,  nor 
clay-colored.  Blood  examination  revealed :  red  blood  cells,  5,500,001) ; 
white  blood  cells,  12,000;  hemoglobin,  82  per  cent.;  differential 
count:  small  lymphocytes,  18.5  per  cent.;  large  lymphocytes,  7 
per  cent.;  polymorphonuclears  72  per  cent.  Analysis  of  stomach 
contents,  ]\Iay  8,  1914,  revealed  a  total  acidity  of  40;  free  hydro- 
chloric acid,  4;  combined,   16;  no  excess  mucus,   blood,  or  bile. 
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Examination  of  the  feces  on  April  30,  1915,  fifteen  days  postopera- 
tive, showed  usual  food  remnants  with  large  amount  of  free  fat; 
decided  excess  of  fatty  acid;  some  carbohydrate  fermentation; 
considerable  unchanged  starch  and  marked  deficiency  of  bile;  no 
blood  revealed. 

Operation  on  April  15,  1915,  revealed  an  ulcer  of  the  duodenum 
just  beyond  the  pyloric  ring  with  a  mild  stenosis  of  the  pylorus 
due  to  an  exudative  infiltration.  The  appendix  was  found  to  be 
thickened.  In  addition  to  these  findings  a  hard  nodular  mass  about 
the  size  of  an  English  walnut  was  palpated  in  the  vulnerable  por- 
tion of  the  pancreas.  The  operative  diagnosis  of  this  tumor  was 
that  of  a  carcinoma,  but  in  the  hope  that  it  might  prove  to  be 
inflammatory,  a  cholecystostomy  was  added  to  the  posterior  gastro- 
enterostomy and  appendectomy. 

Postoperatire  History.  Gall-bladder  drainage  was  continued  for 
three  and  a  half  weeks;  patient  gained  in  weight.  Toward  the 
latter  portion  of  his  stay  in  the  hospital  and  thereafter  the  stools 
were  large  and  obser^•ed  to  contain  free  fat,  were  frequent  in  number, 
of  splashy  formation,  and  exceptionally  oftensive  in  odor.  About 
June  1  patient  noticed  that  he  was  becoming  jaundiced  and  went 
to  the  country,  and  on  June  16,  three  months  after  his  original 
operation,  he  had  a  chill  and  a  temperature  of  103°.  I  pon  physical 
examination  a  distinct  tumor,  fluctuant  and  tender,  was  found  in 
the  region  of  the  gall-bladder,  extending  over  to  the  midline. 
Patient  was  advised  not  to  be  operated  upon  until  the  gravity  of 
the  symptoms — distention,  pain,  jaundice — made  operative  inter- 
vention imperative.  Palliative  operation  for  biliary  drainage  was 
performed  July  27;  a  very  large  gall-bladder,  densely  adherent  to 
the  liver  and  colon,  was  exposed.  There  was  a  hook-shaped  prolong- 
ation of  the  gall-bladder  upward  and  toward  the  median  line,  so 
that  the  fundus  of  the  gall-bladder  had  apparently  elongated  7 
cm.  in  the  three  and  a  half  months  intervening  since  the  first 
operation.  The  tumor  of  the  pancreas  had  increased  fully  three 
times  its  original  size  and  extended  irregularly  throughout  the  head 
and  tail  of  the  pancreas.  On  account  of  the  exposed  portion  of 
the  colon  lying  close  at  hand  it  was  deemed  advisable  to  perform 
the  less  satisfactory  operation  of  cholecystocolostomy.  This  was 
readily  accomplished,  and  in  addition,  drainage  of  the  gall-bladder 
was  instituted  through  a  previous  laceration  in  the  gall-bladder 
near  the  liver  surface.  Patient  reacted  well  and  was  progressing 
splendidly  until  the  eighth  day,  when  he  began  to  ooze  from  his 
abdominal  wound,  and  died  on  the  eighth  day  from  asthenia  and 
hemorrhage. 

Carcinoma  of  pancreas;  hydrops  of  gall-bladder;  cholecystostomy; 
choledochostomy;  death. 

Case  VIIL- — A.  B.  (service  of  Dr.  Ileyd),  baker,  aged  sixty-one 
years  of  age,   entered  the  Post-Graduate  Hospital  on  June  22, 
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1915,  complaining  of  sour  eructations  and  jaundice.  One  month 
previous  began  to  have  sour  stomach,  which  came  on  immediately 
after  eating.  A  week  later  patient  noticed  that  he  was  jaundiced, 
had  a  slight  chill,  and  a  temperature  of  101. S°.  Jaundice  increased 
in  intensity  and  stools  ])ecame  large,  frequent,  and  clay-colored. 
Examination  of  the  abdomen  revealed  a  liver  somewhat  enlarged, 
extending  4  cm.  below  the  right  costal  margin  to  the  midclavicular 
line.  A  tumor  mass  about  the  size  of  an  orange  was  palpated,  sug- 
gesting a  gall-bladder.  Patient  lost  twenty-two  pounds  in  weight 
since  the  onset  of  i)resent  trouble.  Diagnosis:  carcinoma  of  the 
pancreas. 

Operation,  June  28,  1915,  revealed  a  gall-bladder  moderately 
distended  with  mucoid  material.  Distention  of  the  gall-bladder 
continued  uniformly  into  a  greatly  dilated  cystic  duct.  The  latter 
passed  down  beneath  the  first  portion  of  the  duodenum  before  it 
joined  the  common  duct.  Exploration  of  the  gall-bladder  and 
common  duct  did  not  reveal  any  calculi.  The  head  of  the  pancreas 
was  hard,  with  rough,  irregular  outline.  The  cystic  duct  was 
incised  and  explored,  the  finger  passed  readily  downward  beneath 
the  duodenum  into  the  common  duct  and  encountered  an  obstruc- 
tion at  the  terminal  portion  of  the  common  duct.  A  common-duct 
probe,  however,  passed  readily  beyond  the  mass  into  the  fluodenimi. 
The  hydrops  of  the  gall-bladder  evidently  represented  a  pressure 
acholia  as  reportefl  by  lieaumont,  Carno,  Halstead,  Kausch  and 
others.  A  hydrops  associated  with  malignancy  of  the  pancreas  is 
of  pecidiar  importance  from  the  operative  stand-point  as  the 
findings  of  a  gall-bladder  filled  with  clear  fluid  is  not  })roof  of  the 
occlusion  of  the  cystic  duct.  Undoubtedly  the  hydrops  in  this 
case  was  due  to  an  oversecretion  by  the  mucous  membrane  of  the 
gall-bladder  and  ducts,  whereby  the  pressure  in  the  common  duct 
was  raised  so  that  the  bile  secretion  was  poured  not  into  the  hepatic 
ducts  but  into  the  liepatic  capillaries  and  lymphatics.  A  cholecys- 
tostomy  and  a  choledochostomy  were  performed.  The  patient 
was  considerably  shocked,  but  reacted  fairly  well.  Eight  hours 
after  operation  a  slight  oozing  took  place  from  the  abdominal 
wound.  This  soon  stopped  and  the  patient  did  very  well  for 
twenty-four  hours,  when  signs  of  peritonitis  became  evident  and  he 
died  thirty-six  hours  after  operation. 

CoxcLusiONS.  1.  All  cases  of  obstructive  jaundice  are  entitled 
to  operative  consideration.  There  is  a  certain  definite  percentage 
of  cases  that  are  cured  because  there  has  been  a  mistake  in  the 
diagnosis. 

2.  Any  of  the  above  operations  are  not  prohibitive  considering 
the  severity  of  the  disease  and  its  hopeless  outlook. 

3.  The  immediate  relief  from  itching,  in  addition  to  the  prolonga- 
tion of  life,  is  an  exceptionallN  strong  argument  for  operation. 
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4.  Operation  obviates  the  development  of  "pressnre  j)ain"  from 
increasing  distention  of  the  biliary  apparatus. 

5.  These  operations  are  advised  solely  as  paUiative  procedures 
and  as  such  their  purpose  must  be  clearly  understood. 
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THE    WASSERMANN    REACTION   IN    ITS    RELATION 
TO    TUBERCULOSIS. 
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(From  the  Laboratories  of  the  United  States  Army  General  Hospital,  Fort  Bayard, 

New  Mexico.) 

This  study  was  begun  with  the  object  of  ascertaining  the  number 
of  patients  in  this  hospital  who  might  give  a  positive  Wassermann 
test  in  the  presence  or  absence  of  syphihs,  all  patients  being  tuber- 
culous unless  otherwise  noted. 

It  is  recognized  as  a  fact,  by  many  physicians,  that  a  positive 
Wassermann  test  may  be  obtained  in  tuberculous  cases  even  in 
the  absence  of  syphilis.  Keyes,  of  New  York/  states:  "Some  5 
to  10  per  cent,  of  persons  apparently  free  from  svphilis  give  posi- 
tive Wassermanns.     The  striking  disagreement  among  published 

'  Some  Clinical  Features  of  the  Wassermann  Reaction,  Jour.  Am.  Med.  Assn., 
vol.  Ixiv,  No.   10. 
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reports  as  to  the  influence  of  such  conditions  as  tuberculosis,  etc., 
is,  perhaps,  the  best  commentary  on  the  uncertainty  of  the  reac- 
tion as  a  sufficient  criterion  of  the  existence  of  syphihs. "  More 
interestingly,  he  states:  "Only  recently  ...  I  examined  40 
inmates  of  a  tuberculosis  hospital  in  whom  the  Wassermann 
reaction  had  been  reported  positive.  Thirty  of  these  showed  cer- 
tain, or  probable,  clinical  evidence  of  the  disease.  (Syphilis,  it  is 
presumed  is  intended.)  Ten  of  them  failed  to  show  any  such 
evidence.  The  blood  of  these  ten  was  once  again  examined  and 
.  .  .  returned  as  positive.  Another  laboratory,  employing  two 
different  antigens,  obtained  with  cholesterinized  antigen  four 
positive  and  six  negatives;  with  a  lipoid  antigen,  one  positive,  one 
doubtful,  and  eight  negatives.  Under  these  circumstances  I  should 
be  unwilling  to  go  on  the  witness  stand  and  swear  that  even  the 
last  survivor  of  all  these  tests  has  syphilis." 

Thus,  Keyes  seems  to  conclude  that  tuberculosis  must,  to  a  cer- 
tain extent,  be  excluded  before  a  positive  Wassermann  test  should 
be  allowed  to  have  any  great  bearing  in  the  diagnosis  of  syphilis. 
Heimann,2  of  New  York,  also  states  that  the  sera  of  tuberculous 
individuals  may  give  the  reaction. 

It  was  hoped  that  a  suitable  number  of  Wassermann  tests  on 
the  sera  of  tuberculous  patients  in  this  hospital  would  throw  some 
light  on  this  question,  i.  e.,  the  value  of  a  positive  W^assermann 
in  tuberculous  individuals. 

Teciixic.  In  all  laboratory  studies  such  as  this  it  is  essential  for 
a  clear  understanding  and  conception  that  the  technic  employed 
should  be  fully  described.  Therefore,  we  will  give,  with  as  much 
detail  as  is  possible  within  the  limits  of  this  paper,  the  technic 
followed  in  these  experiments. 

That  there  may  be  no  doubt  as  to  the  various  steps,  we  shall 
cover  the  entire  ground,  from  the  securing  of  the  patient's  blood 
to  the  end  reading  of  the  actual  test. 

All  glassware  used  in  our  tests  was  chemically  and  bacteriologi- 
cally  clean.  This  we  consider  most  important.  Chemically  pure 
NaCl  to  0.9  per  cent,  in  distilled  water  is  used  throughout  in  making 
the  dilutions;  and  hereafter  when  salt  solution  is  referred  to  this 
0.9  per  cent,  solution  is  understood. 

Securing  the  Patient's  Serum.  Place  a  constricting  band  around 
the  arm  about  four  inches  above  the  elbow;  when  the  veins  at  the 
bend  of  the  elbow  have  dilated,  paint  the  skin  over  those  rendered 
prominent  with  tincture  of  iodin.  Now  plunge  into  the  vein  a 
large  caliber  sterile  needle  and  collect  the  blood  in  a  centrifuge 
tube.  Allow  this  blood  to  remain  at  room  temperature  for  about 
one-half  hour,  and  then,  with  a  sterile  needle,  gently  separate  the 
clot  from  the  side  of  the  tube.    Care  must  be  used  not  to  break  up 

^  The  Wassermann  Reaction  as  a  Clinical  Test,  etc.,  Jour.  Am.  Med.  Assn.,  vol. 
Ixiv,  No.  18. 


SNOW,  cooper:  wassermann  reaction  in  tuberculosis     187 

the  clot  to  any  great  extent,  as,  if  this  is  done,  some  hemolysis  will 
occur.  After  freeing  the  clot  it  is  well  to  allow  it  to  become  more 
firm,  by  standing  for  another  half  hour  at  room,  temperature  or, 
better,  in  the  ice-box.  The  tubes  are  then  centrifugalized  at 
moderate  speed  for  about  ten  minutes,  when  it  will  be  found  that 
a  clear  layer  of  serum  is  superimposed  on  the  clot.  Exactly  1  c.c. 
is  now  transferred  to  a  small-sized  test  tube  and  inactivated  in  a 
water  bath  at  50°  C.  for  one-half  hour.  Following  the  inactivation 
to  the  1  c.c.  of  serum  is  added  4  c.c.  of  a  1.5  per  cent,  suspension 
of  washed  red  blood  cells  in  salt  solution,  the  type  of  red  blood  cell 
depending  on  the  hemolytic  system  used. 

In  these  experiments  sheep  red  cells  were  adopted,  though  any 
other  might  equally  well  be  applied,  owing  to  the  fact  that  natural 
amboceptors  are  removed. 

The  serum,  plus  the  red  cell  suspension,  is  now  thoroughly  mixed 
and  placed  in  the  incubator  at  37°  C.  for  one  hour,  and  then  either 
centrifuged  and  used  immediately  or  allowed  to  stand  in  the  ice-box 
over-night,  when  enough  of  the  red  cells  will  have  settled  to  the 
bottom  to  allow  of  the  removal  of  sufficient  clear  dilute  serum  for 
the  test.  This  step  dilutes  the  serum  to  20  per  cent.,  and  at  the 
same  time,  by  the  presence  of  red  cells,  removes  by  absorption 
any  natural  ambocei)tors  that  may  be  present.  It  is  this  dilute 
amboceptor-free  serum  that  is  used  in  the  test. 

Preparation  and  Titration  of  the  Complement.  (\)nii)lcment  is 
furnished  by  the  blood  serum  of  healthy,  full-grown  guinea-pigs. 
Pooled  serum  will  always  have  a  higher  titer  than  that  from  a 
single  pig.  As  a  routine  we  have  used  three  pigs.  They  are  ether- 
ized, and  when  fully  anesthetized  placed  on  their  })acks,  and  l)led 
from  the  heart  as  follows:  a  10  c.c.  Luer  syringe,  with  a  large 
caliber  needle,  is  used.  It  is  important  that  the  bevel  of  the  needle 
point  be  somewhat  short,  the  same  as  is  used  on  lumbar  puncture 
needles  being  very  satisfactory,  as  otherwise  the  needle  is  very 
likely  to  perforate  the  heart,  which  will  almost  invariably  result  in 
the  death  of  the  animal  from  hemorrhage  into  the  pericardium. 
Have  also  a  dish  of  sterile  salt  solution  to  wash  out  the  syringe 
between  each  bleeding,  as  otherwise  the  plunger  will  stick.  When 
the  pig  is  fully  anesthetized,  place  the  first  finger  of  the  left  hand 
over  the  point  of  greatest  cardiac  pulsation,  on  the  left  side  of  the 
pig's  chest,  and  the  point  of  the  needle  opposite,  on  the  right  side. 
Thrust  the  needle  through  the  chest  wall,  being  careful  to  brace 
it  so  that  it  does  not  penetrate  too  deeply  in  the  thoracic  cavity 
at  the  first  thrust.  After  the  needle  has  penetrated  the  thoracic 
wall,  direct  it  toward  the  point  of  greatest  cardiac  pulsation,  as 
determined  by  the  finger  on  the  chest  wall.  In  about  one-half 
inch  it  will  enter  the  ventricular  cavity  and  blood  will  appear  in 
the  syringe.  Gentle  traction  on  the  plimger  will  now  enable  one 
to  secure  8  to  10  c.c.  of  blood.    The  needle  is  withdrawn  and  the 
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anesthetic  removed,  firm  pressure  made  over  the  heart  for  a  second 
or  two,  and  with  the  aid  of  artificial  respiration,  if  necessary,  the 
pig  will  soon  recover  and  be  no  worse  for  the  operation.  Remove 
the  needle  from  the  syringe  and  expel  the  contents  very  gently 
into  a  centrifuge  tube.  Bleed  in  this  manner  three  or  four  pigs, 
using  a  separate  centrifuge  tube  for  the  blood  of  each.  Allow  these 
tubes  to  stand  for  a  half  hour,  and  free  the  clot  in  the  same  manner 
as  in  collecting  patient's  serum.  Centrifuge  and  remove  the  clear 
serum,  mixing  that  from  the  various  pigs. 

The  complement  should  be  secured  on  the  morning  used,  and 
is  to  be  titrated  at  once  as  follows: 

Set  up  nine  test  tubes  in  a  rack  and  dose  each  with  0.1  c.c.  of 
pure  complement.  To  each  add  salt  solution,  increasing  in  quantity 
from  left  to  right  as  follows:  c.c,  2.4,  2.6,  2.9,  3.2,  3.4,  3.9,  4.4, 
4.9,  5.4,  the  resulting  dilutions  being  1  to  25,  27,  30,  33,  40,  45,  50 
and  55  respectively.  ]Mix  the  contents  of  each  tube  thoroughly. 
Now  set  up  another  series  of  tubes,  ten  in  number,  and  dose  each 
of  the  second  series  with  0.5  c.c.  of  diluted  complement  from  the 
corresponding  tube  in  the  first  series.  The  tenth  tube  of  the  second 
series  receives  no  complement.  Then  to  each  of  the  ten  tubes  of 
the  second  series  add  the  standard  dose  of  dilute  antigen,  i.  e., 
0.5  c.c,  1  c.c  of  salt  solution,  and  1  c.c  of  a  1.5  per  cent,  sus- 
pension of  sensitized  red  blood  cells  (to  be  described  later).  When 
several  antigens  are  used,  including  cholesterinized,  the  latter 
should  always  be  used  in  the  titration. 

Ordinarily,  hemolysis  will  occur  in  all  tubes,  but  will  not  be 
absolutely  complete  in  the  higher  dilutions  after  the  half  hour 
allowed  for  the  complete  reaction.  The  complement  is  used  in 
the  dilution  indicated  by  the  last  tube  to  show  complete  hemolysis, 
generally  1  to  40.  When  antigen  is  used  in  this  titration  as  above 
it  is  not  necessary,  in  fact  it  is  not  well  to  use  the  complement 
stronger  than  its  actual  titer.  When  the  titer  is  determined,  dilute 
the  pure  complement  as  its  titer  indicates,  and  it  is  ready  for  use. 
Complement  should  never  be  used  when  it  is  over  twenty-four 
hours  old. 

Preparation  and  Titration  uf  the  Antigen.  In  these  experiments 
we  used  four  difl'erent  antigens,  all  alcoholic  extracts:  One,  an 
alcoholic  extract  of  guinea-pig  heart,  made  by  grinding  the  heart 
muscle  that  has  previously  been  thoroughly  washed  in  salt  solu- 
tion and  freed  from  fibrous  tissue  and  fat,  with  powdered  glass, 
and  adding  absolute  ethyl  alcohol  in  the  proportion  of  1  gram  of 
heart  muscle  to  25  c.c.  of  absolute  alcohol;  this  mixture  is  then 
incubated  at  37°  C.  for  forty-eight  hours  and  then  kept  at  room 
temperature  for  the  same  period,  being  shaken  at  frequent  inter- 
vals; filter  and  titrate  as  below  described ;  this  was  called  Antigen 
No.  1.  Antigen  No.  2  was  the  same  as  Antigen  Xo.  1  plus  choles- 
terin  added  to  0.4  per  cent.    Antigen  No.  3  was  made  in  the  same 
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way  as  No.  1,  except  that  human  heart  muscle  from  a  known 
syphilitic  was  used  in  the  proportion  of  1  gram  of  heart  muscle  to 
10  c.c.  absolute  alcohol.  Antigen  No.  4  was  the  same  as  No.  3, 
with  cholesterin  added  to  0.4  per  cent.  These  antigens  were  titrated 
as  follows: 

A  series  of  seven  tubes  is  set  up  in  a  rack  and  dosed  as  shown 
in  Table  I. 

TABLE  I. 

Pure  antigen.  plus  0.9  per  cent. 

c.  c.  NaCl,  c.c.  Dilution. 

1.0 1.0  1  to    2 

1.0 3.0  1  to    4 

0.5 2.5  1  to    6 

0.5 3.5  1  to    8 

0.5 4.5  1  to  10 

0.5 5.5  1  to  12 

0.5 6.5  1  to  14 

Two  series  of  seven  tubes  each  are  now  set  up,  the  first,  or  series 
"A,"  is  dosed  with  0.5  c.c.  of  a  known  negative  serum,  prepared 
and  diluted  as  above  described;  the  second,  or  series  "B,"  receives 
0.5  c.c.  of  a  dilute  double  plus  positive  serum.  These  sera  must 
be  treated  in  the  same  manner  as  described  under  the  directions 
for  collecting  patient's  serum.  The  first  tube  of  each  series  now 
receives  0.5  c.c.  of  a  1  to  2  antigen,  the  second,  0.5  c.c.  of  a  1  to  4, 
and  so  on.  Now  add  to  all  tubes,  0.5  c.c.  of  titrated  and  diluted 
complement  and  0.5  c.c.  of'  salt  solution.  Incubate  one-half  hour 
at  37°  C.  in  a  water  bath  and  add  1  c.c.  of  a  1.5  per  cent,  suspension 
of  sensitized  red  blood  cells.  Return  to  water  bath  and  read  results 
in  one-half  hour.  If  both  antigen  and  serum  are  acting  right, 
series  "B"  should  show  no  hemolysis,  and  series  "A"  complete 
hemolysis  in  all  save  the  first  and  perhaps  the  second  tubes. 
The  last  tube  in  series  "A"  that  fails  to  completely  hemolyze  is 
the  index  of  the  anticomplementary  strength  of  the  antigen.  A 
good  antigen  should  always  bind  the  complement  in  a  dilution 
of  1  to  10  to  1  to  14  in  the  presence  of  a  double  plus  serum.  The 
dilution  at  which  the  antigen  is  to  be  used  is  at  least  four  points 
removed  from  the  anticomplementary  point.  No  antigen  is  used 
in  which  the  anticomplementary  point  is  higher  than  1  to  4.  When 
possible  we  always  use  more  sera  in  titrating  antigen  than  the  tv.o 
above  noted,  ^.  e.,  a  single  plus  and  a  plus  minus  as  well  as  the 
negative  and  double  plus  sera.  The  antigen  for  use  is  diluted  with 
salt  solution  according  to  its  titer.  The  titration  of  Antigen  No. 
1,  or  alcoholic  extract  of  guinea-pig  heart,  showed  it  to  be  anti- 
complementary at  a  dilution  of  1  to  2  or  lower.  It  would  bind 
complement  with  double  plus  syphilitic  serum  at  1  to  12.  It  was 
used  at  1  to  6.  Antigen  No.  2,  or  cholesterinized  alcoholic  extract 
of  guinea-pig  heart,  was  anticom])lementary  at  a  dilution  of  1  to  2 
or  lower.    It  would  bind  complement  with  double  ])lus  syj)hilitic 
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serum  at  1  to  24;  it  was  used  at  1  to  6.  Antigen  No.  3,  or  alcoholic 
extract  of  human  heart,  was  anticomplementary  at  a  dilution  of 
1  to  2  or  lower.  It  would  bind  complement  with  double  plus 
syphilitic  serum  at  1  to  14.  It  was  used  at  a  dilution  of  1  to  9. 
Antigen  No.  4,  or  cholesterinized  alcoholic  extract  of  human  heart, 
was  partially  anticomplementary  at  a  dilution  of  1  to  6  or  lower. 
It  would  bind  complement  with  double  plus  syphilitic  serum  at 
1  to  24.     It  was  used  at  1  to  14. 

The  Amboceptor.  Prepare  washed  sheep  red  blood  cells  as  below 
described  and  proceed  as  follows:  Select  a  full-grown,  healthy 
rabbit  and  shave  an  area  of  the  abdomen  about  one  inch  square 
fairly  low  down  and  to  one  side  of  the  median  line.  Draw  up,  in 
a  sterile  Luer  syringe,  4  c.c.  of  pure  washed  sheep  red  blood  cells. 
Sterilize  the  shaved  area  of  the  rabbit  with  tincture  of  iodin  and, 
lifting  the  skin  away  from  the  viscera,  thrust  the  needle  through, 
making  sure  that  it  has  completely  penetrated  the  abdominal 
wall,  as  otherwise  an  abscess  may  result.  Inject  the  red  blood 
cells,  withdraw  the  needle,  and  seal  the  wound  thus  made  with 
collodion.  This  injection  is  repeated  at  weekly  intervals,  increas- 
ing the  dose  1  c.c.  each  week  until  8  c.c.  of  red  blood  cells  have 
been  given  in  one  dose.  The  S  c.c.  dose  is  repeated  and  twelve 
days  later  the  animal  is  bled  from  the  marginal  ear  vein,  removing 
about  3)  c.c.  of  blood,  which  is  allowed  to  clot;  it  is  then  centri- 
fugalized  and  placed  in  sterile  containers. 

Two  courses  may  now  be  followed:  If  a  refrigerating  plant  is 
at  hand  the  pure  serum  may  be  kept  frozen  in  its  original  con- 
tainers, or  it  may  be  diluted  to  1  to  UK)  in  salt  solution  and  pure 
phenol  added  to  0.5  per  cent.  Experiments  show  that  this  dilution 
with  phenol  does  not  injure  the  amboceptor  or  interfere  with  the 
test. 

It  is  our  custom  to  titrate  the  amboceptor  before  making  the 
dilution  and  at  frequent  intervals  thereafter.  To  titrate  the  pure 
amboceptor  proceed  as  foUow^s:  ^Nlake  an  initial  dilution  of  1  to 
200  in  salt  solution.  Set  up  a  series  of  ten  tubes:  Series  "A." 
Add  to  each,  0.1  c.c.  of  dilute  amboceptor.  Now  to  each  tube 
add  a  1.5  per  cent,  suspension  of  washed  sheep  red  blood  cells, 
the  quantities  increasing  from  left  to  right  as  follows:  C.c,  0.9, 
1.4,  1.9,  2.4,  2.9,  3.4,  3.9,  4.4,  4.9,  5.4,  thus  making  dilutions  of 
from  1  to  10  to  1  to  50  of  the  dilute  1  to  200  amboceptor,  and  of 
1  to  2000  to  1  to  11,000  of  the  pure. 

Now  set  up  a  second  series  of  ten  tubes.  Series  "B."  Transfer 
to  each  tube  1  c.c.  of  the  amboceptor  red  blood  mixture  from  its 
respective  serial  tube  and  incubate  one  hour  at  37°  C.  Place  the 
tubes  in  a  centrifuge  for  fifteen  minutes  at  moderate  speed.  For 
Series  "B,"  small  test  tubes  or  centrifuge  tubes  are  most  con- 
venient, so  that  unnecessary  handling  of  the  solution  may  be 
avoided.     Pour  or  pipette  off  the  clear  supernatant  fluid  and  add 


SNOW,  cooper:  wassermann  reaction  in  tuberculosis     191 

2.5  c.c.  of  salt  solution  and  0.5  c.c.  of  dilute  and  titrated  comple- 
ment. Mix  well  and  incubate  at  37°  C.  in  a  water  bath  for  one 
hour  and  read  results.  The  most  dilute  tube  to  show  comjjlete 
hemolysis  is  the  index  of  the  strength  of  the  amboceptor,  and  is 
the  strength  at  which  it  should  be  used.  It  will  be  noticed  that  in 
all  these  titrations  conditions  are  rendered  as  nearly  similar  as  pos- 
sible to  those  under  which  the  various  reagents  will  have  to  act  in 
the  actual  test.  The  titer  of  the  amboceptor  now  ha\'ing  been 
determined,  it  is  either  frozen  or  preserved  by  dilute  phenol  and 
kept  ready  for  use.  We  do  not  use  free  amboceptor,  but  from  it 
make  sensitized  red  cells.  A  1.5  per  cent,  suspension  of  red  cells 
is  made  in  0.9  per  cent.  XaCl,  and  to  this  is  added  enough  pure  or 
dilute  phenolized  amboceptor  to  make  the  total  volume  desired 
equal  the  amboceptor  dilution  required  by  the  titer.  The  arbi- 
trary dose  of  sensitized  red  blood  cell  suspension  used  in  the  test 
being  1  c.c,  the  titration,  as  seen  above,  is  made  accordingly.  This 
red  cell  and  amboceptor  suspension  is  now  inculcated  for  one  hour 
at  37°  C,  removed  and  centrifuged.  Large  centrifuge  tubes  are 
here  almost  a  necessity.  The  supernatant  fluid  is  poured  oft'  and 
the  original  volume  made  up  with  salt  solution.  Red  bloofl  cells 
will  absorb  only  their  maximum  dose  of  amboceptor,  consequently 
by  this  step  we  avoid  a  surplus  of  amboceptor,  and  at  the  same 
time  insure  a  sufficient  quantity. 

Again,  a  red  blood  cell  that  is  saturated  or  sensitized  with  ambo- 
ceptor is  more  quickly  responsive  to  complement  than  one  which 
must  absorb  both  at  the  same  time.  Practically,  it  is  our  custom 
to  place  a  larger  amount  of  amboceptor  in  the  red  blood  cell  sus- 
pension than  is  actually  required  by  the  titer,  for,  as  above  noted, 
the  red  blood  cells  can  only  absorb  their  maximum  dose,  the  sur- 
plus of  amboceptor  being  discarded  when  the  supernatant  fluid  is 
poured  oft"  after  centrifugalizing.  This  mixture,  after  the  red  cells 
have  absorbed  their  dose  of  amboceptor  and  the  surplus  discarded, 
the  original  volume  being  made  up  with  salt  solution,  is  called 
sensitized  red  blood  cells. 

Preparation  of  Washed  Red  Blood  Cells.  Any  hemolytic  system 
may  be  used  in  this  technic,  it  only  being  necessary  that  amboceptor 
and  red  blood  cells  correspond.  As  above  noted,  we  have  used  sheep 
red  blood  cells,  and  by  the  saturation  step  have  eliminated  natural 
amboceptors. 

Full-grown  healthy  sheep  are  selected,  placed  on  a  suitable  table, 
and  bled  either  from  the  jugular  or  one  of  the  leg  veins.  In  either 
case  constriction  is  made  on  the  proximal  side  of  the  vein,  causing 
it  to  dilate.  The  overlying  skin  is  then  shaved  and  rendered  sterile 
with  iodin.  The  same  type  of  syringe  and  needle  that  is  used  in 
securing  complement  is  employed  and  the  blood  transferred  imme- 
diately to  a  flask  containing  about  75  c.c.  of  a  1.5  per  cent,  solution 
of  sodium   citrate   in   salt  solution.     To  prevent  clotting  of  the 
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blood  in  the  syringe,  about  2  c.c.  of  this  solution  should  be  in  the 
barrel  of  the  syringe  before  withdrawing  the  blood.  This  blood- 
citrate  mixture  is  thoroughly  shaken,  placed  in  large  centrifuge 
tubes,  and  centrifugalized  for  five  to  ten  minutes.  The  citrate  is 
then  poured  or  pipetted  off  and  replaced  by  salt  solution.  This 
new  suspension  is  now  thoroughly  shaken  and  again  centrifugalized. 
This  washing  process  must  be  thoroughly  done  and  repeated  at 
least  four  times.  The  thick  mass  of  red  blood  cells  left  from  the 
last  washing  are  the  pure  washed  red  cells  referred  to  in  the  fore- 
going paragraphs. 

Application  of  the  Reagents  to  the  Test.  Five  tubes  are  used,  four 
containing  antigen  and  one  control.  The  contents  of  these  tubes 
mav  most  clearlv  be  shown  in  Table  II : 


TABLE 

11. 

Tubes  Nos. 

Contents. 

1. 

2. 

3. 

4. 

20  per  cent.  dil.  patient's  serum 

0.5 

0.5 

0.5 

0.5 

0.5 

Antigen,  No.  1,  G.  P.  H.        .      . 

0.5 

0 

0 

0 

0 

Antigen,  No.  3,  H.  H.       .      .      . 

0 

0.5 

0 

0 

0 

Antigen,  No.  4,  C.  H.  H.       .      . 

0 

0 

0.5 

0 

0 

Antigen,  No.  2,  C.  G.  P.  H. 

0 

0 

0 

0.5 

0 

Complement 

0.5 

0.5 

0.5 

0.5 

0.5 

NaCl,  0.9  per  cent 

0.5 

0.5 

0.5 

0.5 

1.0 

Mix  the  contents  thoroughly  and  incubate  in  a  water  bath  at 
37°  c.  for  one  half  hour,  and  add  to  each  tube,  1  c.c.  of  sensitized 
red  blood  cell  suspension.  Return  to  water  bath  and  hold  at  same 
temperature  for  one  hour,  then  remove,  place  in  the  ice-box  over- 
night, and  the  following  morning  read  the  results.  Following  the 
addition  of  sensitized  cells  the  tubes  must  be  again  thoroughly 
shaken,  and  it  is  best  to  repeat  this  shaking  frequently  throughout 
the  second  incubation. 

Readings  were  made  on  a  H — \-  complete  binding  scale,  the 
symbols  used  in  reporting  the  findings  being:  — ,  ='=,+,  and  -| — [-. 
The  symbols  used  in  recording  our  reactions  differed  from  the 
above  in  that  they  were  more  detailed:  — ,  =f,  ±,  +,  and  +  +• 
Only  those  sera  which  gave  complete  complement  binding  or  a 
H — h  reaction  with  all  antigens  were  reported  as  H — \-  positive. 

To  explain  these  sjTiibols:  -\ — |-  signifies  complete  binding  of 
the  complement  with  no  trace  of  hemolysis  after  remaining  over- 
night in  the  ice-box.  +  signifies  the  reaction  in  which  there  is 
almost  complete  binding  of  the  complement  but  with  a  trace  of 
hemolysis.  ±  signifies  the  reaction  in  which  there  is  about  50  per 
cent,  or  slightly  less  of  the  red  blood  cells  hemolyzed.  =f  the  reac- 
tion in  which  there  is  almost  complete  hemolysis,  but  where  there 
still  remains  in  the  bottom  of  the  tube  a  slight  residue  of  cells.  — 
is  the  reaction  in  which  complete  hemolysis  has  occurred. 

To  place  these  readings  on  a  clinically  satisfactory  basis,  they 
were  interpreted  on  the  scale  above  noted,  i.  e.,  — ,  =*=,+,  and  +  +• 
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The  following  table  illustrates  the  method  used: 


TABLE  III. 

Tube  No.  1. 

Tube  No.  2. 

Tube  No.  3. 

Tube  No.  4. 

Ant.  No.  1. 

Ant.  No.  3. 

Ant.  No.  4. 

Ant.  No.  2. 

Reading. 

— 

— 

— 

— 

Negative 

=p 

=F 

=F 

=F 

Negtitive 

— 

— 

=F 

=F 

Negative 

=F= 

=F 

±  or  + 

±  or  + 

db 

=F 

=P 

+  + 

+  + 

=b 

— 

— 

+  +or  + 

+  +or  + 

db 

±  or  + 

=t  or  + 

+  + 

+  + 

+ 

+  + 

+  + 

+  + 

+  ^ 

+  + 

It  may  be  well  to  state  that  the  above  technic  is  a  slightly  modified 
form  of  that  devised  by  one  of  us  after  considerable  experimenta- 
tion, and  appliefl  in  about  4000  tests,  with  extremely  satisfactory 
results,  both  from  a  treatment  control  basis  and  for  diagnostic 
purposes. 

Discussion.  That  the  Wassermann  test  has  proved  syphilis 
a  much  more  protean  and  undiagnosed  disease  than  was  formerly 
supposed  by  medical  men  is  now  ancient  history.  Landouzy,^ 
of  France,  has  for  twenty  years  been  preaching  the  extraordinary, 
the  unbelievable  frequency  of  syphilis.  Wile  and  Stokes,'*  speaking 
of  early  syphilis,  state:  "For  the  most  part  tabetics  and  paretics 
have  had  so-called  mild  early  syphilis;  indeed,  in  many  cases  so 
inconspicuous  that  the  patients  remained  in  total  ignorance  of  the 
infection."  Veeder  and  Jeans^  state:  "A  positive  Wassermann 
reaction  may  be  the  only  symptom  of  syphilis  for  many  months 
or  years."  Habermann*^  states:  "Careful,  in  fact  the  most  careful, 
history  taking  is  necessary  with  all  our  alertness  and  sharpness 
set  into  activity,  and  with  the  aid  of  the  Wassermann  test  we  shall 
discover  a  very  large  number  of  congenitally  syphilitic  whom  we 
never  suspected  before. " 

If  syphilis  is  then,  as  many  authorities  contend,  a  widespread  and 
frequently  unrecognized  infection,  and  as  we  know  tuberculosis 
is  a  much  more  widespread  disease,  there  must  be  a  considerable 
overlapping  of  these  infections,  so  that  the  physician  must  con- 
sider and  treat  many  patients  who  have  latent,  incipient,  active, 
or  inactive  tuberculosis,  and  at  the  same  time  syphilis  in  its  varied 
forms.  And  if,  as  many  physicians  believe,  tuberculosis  must,  to 
a  certain  extent,  be  eliminated  before  a  positive  Wassermann  reac- 
tion is  of  great  value  in  determining  the  presence  of  latent  or  obscure 
syphilis,  then,  manifestly,  the  Wassermann  reaction  is  of  little 
value  as  an  aid  in  detecting  the  presence  of  syphilis  in  tuberculous 

3  Presse  Medicale,  Paris,  May  13,  1915,  No.  21,  pp.  161-168. 
*.Iour.  Am.  Med.  Assn.,  vol.  Ixiv,  No.  18. 

*  Diagnosis  and  Treatment  of  Late  Hereditary  Syphilis,  Am.  Jour.  Dis.  Child., 
October,     1914,     p.     28.3. 

'  Hereditary  Syphilis,  Jour.  Am.  Med.  Assn.,  vol.  Ixiv,  No.  14. 


194     SNOW,  cooper:  wassermaxx  reaction  in  tuberculosis 

cases.  Such  a  conclusion  we  were  not  ready  to  accept  on  the 
evidence  offered. 

In  the  following  resume  of  our  experiments  the  reaction  reported 
is  the  clinically  interpreted  result  of  our  laboratory  findings,  and 
does  not,  unless  so  stated,  have  special  reference  to  the  readings  of 
individual  tubes.  The  number  of  tuberculous  patients  examined 
was  290.  The  number  of  Wassermann  tests  on  these  patients, 
1862.  All  patients  giving  a  +  or  H — |-  reaction  with  the  non- 
cholesterinized  or  Xos.  1  and  3  antigens  gave  a  +  +  reaction 
with  cholesterinized  or  Xos.  2  and  4  antigens. 

The  number  of  patients  presenting  a  double  plus  (H — |-)  reaction 
was  27.  Of  these  27  the  number  having  a  clear  history  of  syphilis 
or  syphilis  admitted  or  diagnosed  was  16.  Remaining,  11.  Of 
these  11,  those  who  admit  having  initial  penile  sores  were  5,  as 
follows: 

1.  (L.  vS.)  Sore  on  penis  in  1910,  appearing  one  week  to  ten 
days  after  intercourse.  A  large  scar  still  remains.  Has  moderate 
general  lymphatic  enlargement.  Diagnosed,  January,  1913,  as 
inactive  pulmonary  tuberculosis.  Sputum  has  never  been  found 
positive  for  tubercle  bacilli.  Has  had  a  repeated  -\ — 1-  Wassermann 
reaction. 

2.  (E.  G.)  Sore  on  penis  in  1903,  one  week  to  ten  days  after 
intercourse.  This  healed  in  three  weeks.  He  was  circumcised 
while  he  had  this  sore,  and  he  states  the  sore  did  not  spread  around 
the  incision.  x\t  the  present  time  he  has  quite  marked  general 
lymphatic  enlargement.    Wassermann  reaction  repeatedly  -\ — |-- 

3.  (A.  J.)  Penile  sore  in  1910.  Transferred  to  this  hospital 
with  the  diagnosis  "  tuberculous  abscesses  of  right  axilla,  and  marked 
enlargement  of  substernal  glands."  On  his  history  chart  various 
doctors  have  repeatedly  written  "no  physical  sings  of  pulmonary 
tuberculosis"  or  "inactive  lesion."    Wassermann  reaction  -\ — h- 

4.  (A.  R.  Mc.)  Had  a  small  penile  sore  after  exposure  in  1908. 
At  the  present  time  he  has  tachycardia  and  cardiac  arrhythmia. 
Marked  pleuritic  adhesions  to  pericardium,  as  shown  by  the  roent- 
gen ray.  ^Moderate  general  lymphatic  enlargement.  Wassermann 
reaction  -| — [-•    Has  active  pulmonary  tuberculosis. 

5.  (X.  P.)  Penile  sore  and  bubo  in  1902,  following  exposure. 
At  the  present  time  he  has  quite  marked  general  lymphatic 
enlargement.  Active  pulmonary  tuberculosis.  Wassermann  reac- 
tion, -| — h-  Of  these  5  patients  we  have  no  hesitancy  in  making 
a  diagnosis  of  syphilis  in  all  of  them.  Of  the  11  cases,  those  who 
deny  initial  lesions  but  give  a  H — \-  Wassermann  test  and  who 
present  a  history  or  symptoms  referable  to  what  we  consider 
syphilis  there  are  4. 

6.  (J.  A.  M.)  Aged  thirty-six  years.  Thinks  he  had  what  he 
would  call  "venereal  warts"  in  1901.  In  January,  1915,  a  diagnosis 
of  Raynaud's  disease  was  made.    His  historv  states  a  l)lister  formed 
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on  the  top  of  the  third  toe,  left.  This  left  an  ulcer  which  slowly 
healed.  Wassermann  reaction  -\ — |-  })oth  in  the  army  hospitals 
at  ^Manila  and  San  Francisco.  Has  received  one  intravenous  injec- 
tion of  salvarsan  because  of  his  -\ — \-  test.  iVt  present  has  no 
symptoms  of  Raynaud's  disease.  Wassermann  reaction  here 
repeatedly  -\ — h-  In  this  hospital  about  six  months,  and  has 
recently  been  returned  to  duty. 

7.  (L.  Z.)  Denies  all  venereal  diseases.  We  subsequently  dis- 
covered that  he  had  a  record  of  gonorrhea  in  1913.  His  father 
died  of  stomach  trouble  (?),  aged  fifty-six  years.  ^Mother  died  of 
stomach  trouble  (?),  aged  fifty-four  years.  This  patient  was  diag- 
nosed pseudoleukemia  in  1902,  in  Germany,  because  of  enlarged 
lymph  glands  (patient's  statement).  He  has  had  stomach  trouble 
the  past  year  and  has  been  jaundiced  at  irregular  intervals.  Has 
very  marked  general  lymphatic  enlargement.  His  history  states 
that  he  had  persistent  soreness  of  throat  in  1910.  Persistent  head- 
ache and  dizzy  spells  in  1911.  Wassermann  reaction  -\ — |- ;  has 
active  pulmonary  tuberculosis. 

8.  (E.  P.  M.)  Denies  all  venereal  diseases.  Has  had  markedly 
enlarged  lymph  glands  of  the  neck  since  19(^5  when  in  the  Philip- 
pine Islands.  These  glands  have  been  operated  on  seven  times. 
While  in  the  Philippine  Islands  he  states  he  took  mercury  by  mouth 
for  one  month.  This  he  believes  slightly  reduced  the  size  of  the 
glands.  He  had  "ugly  sores  with  pus  in"  over  the  body  in  1908-9. 
Has  chronic  arthritis  in  right  knee  joint,  and  chronic  laryngitis, 
also  marked  general  lymphatic  enlargement.  Lymphadenitis  of 
neck  and  axilla.  Wassermann  reaction,  H — \-.  Has  active  pul- 
monary tuberculosis. 

9.  (G.  A.  B.)  Denies  all  venereal  diseases.  Father  died  of 
"brain  trouble,  'stroke,'"  aged  fifty-four  years.  For  the  past  two 
years  has  had  atrophy  of  right  trapezius  muscle  and  posterior 
fibers  of  right  deltoid,  cause  of  atrophy  undetermined.  In  May, 
1914,  he  stopped  working  in  the  laundry  for  two  weeks  because 
of  laryngitis.  Has  moderate  general  lymphatic  enlargement.  Was- 
sermann reaction  repeatedly  -\ — \- ;  has  inactive  pulmonary  tuber- 
culosis. 

In  these  cases  (0  to  9  inclusive)  we  believe  a  diagnosis  of  syphilis 
in  some  form  or  other  justified;  the  diagnosis  being  based  on 
either  history,  symptoms,  or  physical  signs,  or  the  combination  of 
these.  This  leaves  the  cases  giving  a  H — |-  Wassermann  reaction, 
in  whom  the  diagnosis  of  syphilis  may  be  classed  as  doubtful,  in 
number  2. 

10.  (W.  M.  W.)  This  man  has  no  discoverable  history  or  physi- 
cal signs  of  syphilis.  Because  his  Wassermann  reaction  was  -\ — 1-, 
he  asked  for  and  has  received  several  intravenous  injections  of 
salvarsan.  This  has  had  no  effect  except  that  he  thinks  it  p()ssil)ly 
has  improved  his  cough.     Has  had  active  pulmonary  tuberculosis, 
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but  his  general  condition  is  such  that  he  will  probably  be  returned 
to  duty  very  soon.  Wassermann  reaction  +  +•  This  patient 
also  shows  a  single  +  Luetin  reaction. 

11.  (E.  P.  M.)  Denies  all  venereal  diseases.  No  physical  signs 
of  syphilis  at  present  except  moderate  general  lymphatic  enlarge- 
ment. There  is  noted  on  his  history  chart,  by  the  several  physicians 
who  have  had  him  in  charge  since  1909,  "No  present  evidence  of 
tuberculosis;"  "no  positive  evidence  of  tuberculosis  at  present;" 
"possibly  slight  inactive  lesion  at  right  apex;"  temperature  unac- 
counted for;"  "no  signs  of  activity;"  "inactive  lesion."  At 
present  he  has  active  pulmonary  tuberculosis,  however.  ^Yas- 
sermann  reaction  repeatedly  -\ — \-.  This  patient  has  received 
two  intravenous  doses  of  salvarsan,  and  his  ward  surgeon  reports 
that  physical  signs  that  might  l)e  referable  to  tuberculosis  indicate 
marked  improvement. 

In  these  last  two  cases  (10  and  11)  there  is  possibly  as  much 
evidence  for  s^'philis  as  against.  They  are  both  soldiers  and  may 
be  concealing  the  real  facts  for  fear  of  getting  a  diagnosis  with  a 
"not  in  line  of  duty"  status. 

There  are  then  but  2  out  of  290  tuberculous  patients  who  have 
a  H — \-  Wassermann  in  whom  we  can  find  no  history  or  symptoms 
of  syphilis  at  present,  or  less  than  0.7  per  cent.  Surely  it  is  a  neg- 
ligible percentage.  This  0.7  per  cent,  may  or  may  not  have 
syphilis.  It  is  well  to  remember  at  this  point  that  the  reactions  as 
we  report  them  in  this  series  of  cases  have  reference  to  the  clinical 
interpretation  of  our  tests  unless  specially  stated  to  the  contrary, 
and  that  the  27  cases  above  considered  gave  complete  complement- 
fixation  with  all  antigens. 

Nineteen  of  the  290  tuberculous  patients  had  a  Wassermann* 
reaction  which  we  read  as  +•  Of  these  19  we  found  8  who  pre- 
sented a  clear  history  of  syphilis  or  had  been  diagnosed  syphilis 
on  sick  report.  Seven  of  the  remaining  11  either  have  a  history 
of  penile  sores  or  have  had  or  have  at  present  more  or  less  symp- 
toms and  physical  signs  which  we  consider  referable  to  a  latent 
syphilitic  infection.    These  11  patients  are  as  follows: 

1.  (C.  E.)  Sore  on  penis  in  1912.  This  patient  states  that  he 
was  under  treatment  at  Hot  Springs,  Arkansas,  for  skin  trouble 
and  rheumatism.  He  states  that  his  Wassermann  test  at  that 
place  was  +  +•    Wassermann  test  at  tliis  hospital  was  +. 

2.  (J.  B.  C.)  Sore  on  penis  ten  years  ago;  no  other  liistory 
referable  to  s\']Dhilis.  At  present  he  is  under  observation  here  for 
pulmonary  tuberculosis.  Wassermann  reaction  at  this  hospital, 
±  and  +• 

3.  (A.  J.  H.)  This  patient  states  that  he  had  a  sore  on  his  penis 
ten  years  ago  which  he  thinks  was  diagnosed  chancre.  He  has  a 
large  amyloid  liver  and  spleen,  first  detected  one  year  ago.  Was- 
sermann reaction,  +•    This  patient,  within  the  past  few  days,  has 


SNOW,  cooper:  wassermann  reaction  in  tuberculosis    197 

died.    Autopsy  showed  decidedly  suspicious  evidence  of  a  syphilitic 
infection. 

4.  (D.  P.  K.)  Small  penile  sore  in  1911.  This  sore  appeared 
one  week  to  ten  days  after  exposure.  He  was  in  the  hospital  ten 
days  because  of  it.  At  the  present  time  he  has  a  marked  penile 
scar  and  moderate  general  lymphatic  enlargement.  Wassermann 
reaction,  +. 

5.  (M.  G.  C.)  Penile  sore  nine  years  ago.  Markedly  f^nlarged 
glands  of  the  neck  at  the  present  time;  chronic  laryngitis;  mod- 
erate general  lymphatic  enlargement.  Wassermann  reaction,  ± 
and  +. 

6.  (V.  W.)  Sore  on  penis  in  1900.  His  history  states  that  he 
had  marked  general  lymphatic  enlargement  in  1912.  INIoderate 
at  present,  however.    Wassermann  reaction,  +. 

Of  these  6  we  are  of  the  opinion  that  at  least  5  have  latent  syphilis. 
This  opinion  is  based  on  their  past  history  and  present  physical 
signs.  Case  No.  2  may  or  may  not  have  latent  syphilis.  There 
remain  5  patients  whom  we  read  as  +.  These  patients'  sera  gave 
a  =t  with  the  lipoidal  antigens,  but  a  strong  +  +  in  the  cholesterin 
tubes.    When  this  occurs  the  reaction  is  reported  as  +. 

7.  (J.  H.  D.)  Denies  initial  lesion.  Has  had  chronic  laryngitis 
since  1903.  His  history  states  "slight  nodule,  globus  major,  both 
testicles,  January,  1903."  "Epilepsy,  September,  1912."  Was- 
sermann reaction,  +. 

8.  J.  F.  D.)  Initial  lesion  denied.  Has  had  marked  chronic 
rhinitis  since  1907.  Has  a  marked  tremor  of  hands;  uses  alcohol 
to  excess.     Wassermann  reaction,  -|-. 

9.  (H.  K.)  Aged  twenty-five  years.  Denies  venereal  diseases. 
Has  had  persistent  frontal  headache  for  past  year.  Had  symptoms 
suggestive  of  iritis  one  year  ago.  Eyes  were  painful  and  light 
hurt  them.  He  has  slight  general  lymphatic  enlargement.  For 
the  past  two  or  three  years,  he  states,  he  has  worked  most  of  the 
time  in  the  venereal  wards  of  the  military  hospitals,  taking  care 
of  syphilitics.  He  had  frequently  sores  on  lips  and  fingers.  Was- 
sermann reaction,  +. 

10.  (J.  E.  T.)  Nothing  definite  in  this  patient's  history  or 
physical  examination  referable  to  svphilis.  Wassermann  reaction, 
+  . 

11.  (J.  F.  D.)  Father  died  of  heart  trouble  (?),  aged  forty  years. 
Mother  died  of  an  unknown  cause  when  a  young  woman.  Sister 
died  of  heart  trouble,  aged  twenty  years.  Venereal  infection  denied. 
Wassermann  reaction,  +. 

Of  these  last  cases  from  7  to  11  we  consider  that  the  history, 
etc.,  justifies  a  diagnosis  of  syphilis  in  at  least  two  cases,  7  and  9. 
The  others,  8,  10  and  11,  may  or  may  not  have  latent  syphilis. 
This  gives,  of  the  19  cases  analyzed  presenting  a  +  reaction,  15 
in  whom  we  consider  a  diagnosis  of  syphilis  in  some  form  justified. 
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Four  tuberculous  patients,  then,  in  290,  or  1.3  per  cent.,  give  a 
+  reaction,  and  may  or  may  not  have  sj'phiKs.  These  4  giving  a 
+  reaction  with  the  two  who  have  a,  -{ — f-  reaction  who  are  ques- 
tionably syphilitic,  make  slightly  over  2  per  cent,  of  290  tuberculous 
patients  whose  sera  were  tested  which  give  a  +  to  a  H — |-  reaction 
who  were  doubtfully  syphilitic.  For  all  practical  purposes  surely 
this  too  is  a  negligible  percentage. 

Of  the  244  patients  remaining,  26  have  a  consistent  and  repeated 
-\ — j-  reaction  with  both  cholesterinized  antigens,  and  a  clear-cut 
negative  reaction  with  the  non-cholesterinized  antigens.  Of  these 
26,  3  admit  syphilis,  have  been  so  diagnosed  and  have  received  treat- 
ment for  the  same.  Three  others  are  probably  syphilitic.  This 
opinion  is  based  on  their  present  physical  signs  and  past  history. 
Ten  are  possibly  syphiUtic,  but  not  probably  so,  having  a  history 
of  possible  suspicious  symptoms  and  a  few  more  or  less  suspicious 
physical  signs  which  might  point  to  an  obscure,  or  latent,  infection 
of  syphilis.  The  remaining  10  cases  are  frankly  negative,  both  in 
their  past  history  and  present  physical  signs,  yet  the  sera  of  these  10 
cases  completely  bound  the  complement  with  cholesterinized  antigens. 

It  is  interesting  to  note  here,  however,  that  a  non-tuberculous 
hospital  corps  soldier  (E.  M.  McC.)  who  denied  an  initial  lesion, 
having  no  physical  signs  of  syphilis  but  giving  a  -I — |-  reaction 
with  the  cholesterinized  antigens,  though  negative  with  the  non- 
cholesterinized,  had  a  -| — |-  reaction  with  the  non-cholesterinized 
antigens  after  receiving  one  intravenous  injection  of  salvarsan. 
Also,  that  one  tuberculous  patient  (W.  R.  C.)  with  negative  physi- 
cal signs  and  a  negative  history  of  syphilitic  infection,  showing  a 
-\ — \-  reaction  with  the  cholesterinized  antigens,  but  negative  with 
the  non-cholesterinized,  had  a  +  reaction  with  the  non-choles- 
terinized antigens  twenty-four  hours  after  an  intravenous  injection 
of  salvarsan,  and  the  following  day,  or  forty-eight  hours  after 
receiving  this  injection,  gave  a  -| — j-  reaction  with  the  cholester- 
inized but  negative  with  non-cholesterinized  antigens.  (This 
patient's  serum  has  since  returned  to  a  clinically  interpreted  -{- 
reaction.)  This  patient  has  recently  stated  that  a  chronic  persist- 
ent'eczematous  condition  on  his  chest,  having  an  area  of  three  or 
four  inches  in  diameter,  which  was  of  many  years'  standing,  has, 
after  the  salvarsan,  entirely  healed.  This  may  have  no  bearing  on 
the  case  as  regards  sj'philis,  owing  to  the  well-known  beneficial 
effect  of  arsenic  on  chronic  skin  diseases. 

Of  the  218  remaining  cases,  47  were  negative  with  non-choles- 
terinized, and  +  with  both  cholesterinized  antigens  or  +  with 
cholesterinized  human  heart  antigen  and  -| — |-  with  cholesterinized 
guinea-pig  heart  antigen.  Of  these  47,  5  are  probably  syphilitics, 
having  a  history  of  small,  quickly  healing,  penile  sores,  followed 
by  more  or  less  obscure  symptoms  and  physical  signs  which  might 
be  interpreted  as  latent  sjT)hilis.    Of  the  47  cases,  15  others  might 
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possibly  be  classed  as  syphilitics,  though  not  probably  so.  Seven  of 
these  15  patients  give  a  history  of  superficial  penile  "abrasions  (?)  " 
following  intercourse,  which  healed  quickly.  The  remaining  8 
patients  of  this  15  possibly  give  obscure  physical  signs  referable 
to  a  latent  syphilitic  infection,  but  deny  an  initial  sore  of  any  kind. 
Twenty-seven,  the  remainder  of  the  47,  do  not  admit  infection, 
neither  have  they,  in  our  opinion,  any  physical  signs  or  symptoms 
of  a  syphilitic  infection. 

Of  the  171  remaining  cases,  34  were  negative  with  the  non- 
cholesterinized  antigens,  and  gave  a  ±  with  both  cholesterinized 
antigens  or  a  +  with  the  cholesterinized  guinea-pig  heart  antigen 
and  a  +  with  the  cholesterinized  human  heart  antigen.  One 
patient  of  these,  34  (H.  T.),  gives  a  frank  history  and  admission 
of  chancre  which  persisted  for  six  weeks  to  two  months,  healing 
promptly  on  an  intravenous  injection  of  salvirsan.  Six  of  these 
cases  may  be  classed  as  possibly  syphilitic  but  not  probably  so. 
Two  of  these  patients  have  a  history  of  penile  sores  (chancroids?). 
They,  with  the  four  others,  have  vague  and  indefinite  physical 
signs  which  might  possibly  mean  latent  syphilis,  but  not  j)rol)ably 
so.  Twenty-seven  of  this  series  of  34  present  no  physical  signs  or 
symptoms  of  syphilis,  and  have  an  entirely  negative  history. 

The  remaining  137  patients  have  a  negative  reaction  throughout 
with  all  antigens.  It  might  be  well  to  state  here  that  in  our  experi- 
ence, as  well  as  in  that  of  most  every  army  surgeon,  the  so-called 
typical  initial  lesion  of  syphilis  is  only  present  in  about  25  to  50 
per  cent,  of  cases  which  afterward  become  frankly  syphilitic. 

A  possible  explanation  of  the  positive  complement  fixation  reac- 
tions in  tuberculous  patients  when  using  cholesterinized  antigens 
is,  that  inasmuch  as  cholesterin  probably  originates  as  a  proteid 
cleavage  product  from  destroyed  tissue  cells,  it  is  reasonable  to 
suppose  that  in  such  conditions  as  tuberculosis  where  marked 
cell  destruction  and  necrosis  is  present,  pathological  amounts  of 
cholesterin  will  be  found,  and  that  the  body  will  react  to  it  as  to 
any  antigen  by  the  production  of  antibodies,  and  that  these  anti- 
bodies will,  when  the  Wassermann  test  is  applied  and  a  cholester- 
inized antigen  is  used,  cause  binding  of  the  complement.  This,  if 
true,  might  possibly  account  for  the  high  percentage  of  positive 
reactions  in  non-syphilitic  tuberculous  patients. 

At  least  90  per  cent,  of  those  patients  who  have  conjoined 
syphilis  and  tuberculosis  contracted  syphilis  one  to  several  years 
{)rior  to  the  diagnosis  of  tuberculosis.  Some  evidently  have  con- 
genital syphilis.  Twenty-two  of  the  44  patients  whom  we  consider 
syphilitic  have  received  antisyphilitic  treatment  at  irregular  inter- 
\als,  possibly  more  or  less  adequate.  Whether  the  majority  of  these 
patients  who  are  syphilitic  as  well  as  tuberculous  would  be  bene- 
fited to  any  extent,  as  far  as  their  symptoms  referable  to  tuber- 
culosis are  concerned,  remains  an  open  question;  certainly  a  few 
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have  been  so  benefited.  At  least  the  probabiUty  that  in  the 
development  of  tuberculosis  one  of  the  contributing  factors  may 
have  been  a  prior  existing  syphilitic  infection  in  10  to  20  per  cent, 
of  tuberculous  cases  certainly  is  a  condition  that  may  well  challenge 
our  attention. 

Summary. — The  summary  of  our  work  is  as  follows: 

1.  Number  of  tuberculous  patients  tested 290 

2.  Number  of   +  +  reactions  (i.  e.,  complete  fixation  of  complement  with 

all  antigens) 27 

Of  the  27,  those  who  have  a  clear  history  of  syphilis,  or  admit  infection 

and  treatment,  or  who  have  been  diagnosed  syphilis  on  sick  report 

heretofore,  number 16 

Number  not  previously  diagnosed  before  admission  to  this  hospital  .  11 
Of  these  1],  those  who  admit  penile  sores  following  exposure,  and  now 

present  what  we  consider  definite  phj'sical  signs  of  syphilis,  number  5 
Of  the  11,  those  who  deny  any  initial  lesion,  but  have  most  suspicious 

physical  signs  and  history  that  we  believe  syphilitic,  number      .      .  4 

Doubtful  or  negative  syphilitics  giving  complete  complement  fixation 

■nath  all  antigens  (i.  e.,  with  non-cholesterinized  as  well  as  choles- 

terinized)  are 2 

3.  Number  of  patients  giving  a  +  reaction  (i.  e.,  50  per  cent,  to  almost  com- 

plete fixation  of  complement  with  the  non-cholesterinized  antigens, 

and  complete  fixation  with  the  cholesterinized  antigens,  is     .      .      .        19 

Of  these  19,  those  who  have  a  clear  history  of  syphilis  or  have  been 

diagnosed  syplulis  on  sick  report,  number 8 

Of  these  19,  those  undiagnosed  before  admission  to  this  hospital,  but  who 
give  a  history  of  a  suspicious  primary  sore  and  a  history  of  suspicious 
symptoms  following,  and  having  physical  signs  which  we  believe 
referable  to  latent  syphilis,  number 5 

Of  the  19,  those  who  denj-  an  initial  lesion,  but  have  physical  signs  and 
sjTiiptoms  such  that  we  believe  a  diagnosis  of  syphihs  is  justifiable, 
number 2 

Of  the  19,  those  who  may  be  classed  as  negative  or  doubtfully  syphilitic, 

number 4 

Total  +  and  H — h  reactions 46 

Per  cent,  reactions  in  290  patients 15.6 

Number  of  the  46  who  may  be  classed  as  doubtfully  syphilitic      ...  6 

(Percentage,  2  per  cent,  plus.) 

4.  Of  the  remaining  244  patients,  those  having  complete  complement  binding 

with  the  cholesterinized  antigens,  negative  with  the  non-cholest«rin- 

ized  antigens,  number 26 

Of  these  26,  those  who  have  been  diagnosed  syphilis,  presenting  a  more 

or  less  typical  history,  etc.,  number 3 

Of  the  above  26,  those  whom  we  consider  probably  syphilitic,  number  3 

Of  these  26,  those  whom  we  consider  possibly  syphilitic,  not  probably  so, 

number ...        10 

Remainder  of  the  above  26  whom  we  consider  frankly  negative,  both  in 

history,  symptoms  and  physical  signs,  number 10 

5.  Number  of  the  remaining  218  tuberculous  patients  ha^-ing  almost  complete 

complement  binding  with  both  cholesterinized  antigens,  or  almost 
complete  with  the  cholesterinized  human  heart  antigen  and  complete 
with  the  cholesterinized  guinea-i^ig  heart  antigen;  no  binding  with 
non-cholesterinized  antigens,  is 47 

Of  these  47,  those  whom  we  consider  probably  syphilitic  number      .      .  5 

Number  of  these  47  whom  we  consider  might  possibly  be  classed  as 
latent  syphilitics,  not  probably  so  however,  is 15 

The  remainder  of  the  47  whom  we  consider  frankly  negative  as  to 

syphilis  in  history,  symptoms,  and  physical  signs,  amounts  to      .      .        27 

Per  cent,  of  201  tuberculous  patients  frankly  negative  as  to  syphilis, 
whose  sera  almost  completely  binds,  or  completely  binds,  comple- 
ment with  cholesterinized  antigens;  no  binding  with  non-cholesteri- 
nized antigens,  is 19 -f- 
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6.  Number  of  the  remaining  171  tuberculous  patients  whose  sera  binds  com- 

plement, 50  per  cent,  with  cholesterinized  antigens,  or  50  per  cent, 
cholesterinized  human  heart  antigens  and  almost  completely  binds 
complement  with  cholesterinized  guinea-pig  heart  antigen;  no  bind- 
ing with  non-cholesterinized  antigens,  is 34 

One  of  the  patients  admitting  syphilis  and  treatment 1 

Of  the  remaining  33,  those  whom  we  consider  possibly  syphilitic,  not 

probably  so,  number 6 

The  remainder  of  the  34  patients  we  consider  frankly  negative  syphilitics 

in  historj',  physical  signs,  and  symptoms;    in  number  is     ...      .        27 

Per  cent,   of  201    tuberculous,    frankly   non-sj-philitic   patients  whose 
sera  is  negative  with  non-cholesterinized  antigens,   but  partially  to 
completely  fixed  complement  with  chclesterinized  antigens    .      .       .31-1- 
(This  percentage  excludes  all  the  syphilitics — krown,  probable,  and 
possible — of  the  290  patients.) 

7.  Total  number  of  the  290  tuberculous  patients  who  are  certainly  syphilitics, 

is 44 

Per  cent,  syphilitic,  14.8. 
Total  number  of  the  290  tuberculous  patients  who  arc  syphilitic  and 

probably  syphilitic  is 58 

(This  includes  the  six  doubtful,  who.se  sera  gave  a  double  plus  or  a 
plus  reaction.) 
Per  cent,  syphilitics  or  probably  syphilitics,  20. 

Conclusions.  As  a  re.siilt  of  these  experiments,  we  are  firmly 
convinced  that  tuberculosis  need  not,  in  the  absence  of  syphilis, 
present  a  positive  Wassermann  reaction.  That  it  does  so  under 
certain  circumstances  is  equally  evident,  as  seen  both  from  the 
literature  and  the  above-noted  facts.  Wherein  then  lies  the  reason 
for  these  contradictory  statements? 

It  is  our  o])inion  that  the  answer  is  simple,  and  is  to  be  found 
in  the  use  of  cholesterin  in  the  antigens  employed,  and  possibly 
in  other  technical  errors  originating  in  the  desire  to  simplify  the 
test  at  the  expense  of  accuracy.  Careful  titrations,  accurate  dosage, 
and  unlimited  trouble  are  necessary,  particularly  as  we  have  to 
deal  with  elements  of  whose  exact  nature  we  remain  in  ignorance. 

When  speaking  of  antigens,  we  offered  a  purely  tentative  sug- 
gestion as  to  the  reason  cholesterin  might  be,  in  itself,  responsible 
for  false  positive  reactions  in  tuberculous  patients  who  were  clini- 
cally free  from  sy})hilis.  It  must  be  remembered  that  this  is  a  sug- 
gestion only,  and  is  not  based  on  any  known  facts  or  experimental 
data. 

Regarding  the  clinical  histories  as  given  in  this  article,  we  have 
not  attempted  to  go  into  detail  but  have  merely  given  a  few  of  the 
most  suggestive  facts  bearing  on  syphilis.  However,  these  patients 
were  carefully  and  completely  examined  by  us  at  the  time  of  their 
tests,  and  all  patients,  including  those  we  mention,  classed  as  non- 
syphilitic  as  well  as  syphilitic  are  equally  carefully  examined  at 
frequent  interxals  by  their  ward  surgeons. 

Finally,  tabulating  our  results,  we  conclude:  1.  That  the  per- 
centage of  non-syphilitic,  tuberculous  patients  whose  blood  may 
binrl  complement  with  non-cholesterinized  antigens  is  so  small 
as   to    be    practically   negligible.     Complete   complement-fixation 
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i.  e.,  a  strong  -\ — \-  Wassermann  reaction  with  non-cholesterinized 
antigen,  in  a  tuberculous  patient,  is  as  adequate  presumptive  evi- 
dence of  sv-philis  as  it  is  in  a  non-tuberculous. 

2.  That  the  sera  of  non-syphilitic  tuberculous  patients  may  give 
partial  ±  to  complete  H — h  com{)lement-fixation  with  choles- 
terinized  antigen  in  about  31  per  cent,  of  cases. 

We  desire  to  express  our  thanks  to  Colonel  Bushnell  and  other 
members  of  the  Army  Medical  Corps  on  duty  at  Fort  Bayard, 
New  Mexico,  for  the  aid  and  encouragement  extended  to  us  during 
this  work. 


SUBACUTE    YELLOW    ATROPHY    OF    THE   LIVER. 
By  Alexander  Frasek,  M.D., 

INSTRUCTOK    IN    PATHOLOGY    IN    THE    UNIVERSITY   AND    BELLEVUE    HOSPITAL    MEDICAL 
college;    ASSISTANT    PATHOLOGIST    TO    ST.    VINCENt's    HOSPITAL. 

(From  the  Laboratories  of  Pathology  at  the  University  and  Bellevue  Hospital 
Medical  College,  New  York  City.) 

A  LESION  of  the  liver  has  been  described  in  which  the  essential 
pathological  changes  are  represented  by  extensive  hemorrhage  and 
necrosis  followed  by  regeneration  of  liver  tissue  and  fibrous  replace- 
ment. The  clinical  picture  varies,  the  majority  of  cases  being  of 
short  duration  (averaging  fourteen  days),  and  the  chief  features 
jaundice  and  severe  toxemia,  while  at  the  other  extreme  the  course 
may  extend  over  a  period  of  months  or  even  years  and  the  sym])toms 
present  the  typical  picture  of  portal  obstruction  as  seen  in  Laennec's 
cirrhosis.  Though  the  clinical  picture  varies,  the  anatomical 
changes  in  the  liver  are  essentially  the  same,  the  only  correlation 
between  the  two  being  that  in  the  more  rapidly  fatal  cases  necrosis 
predominates,  while  in  the  more  protracted  cases  regenerative  and 
fibrotic  changes  are  more  evident.  The  more  acute  cases  have 
been  included  under  the  name  of  "acute  yellow"  or  "acute  red 
atrophy  of  the  liver,"  and  the  more  protracted  cases  under  the 
name  of  "subacute  atrophy  of  the  liver,"  though  undoubtedly 
cases  have  been  described  through  a  mistaken  notion  of  their 
pathogenesis,  under  various  other  names,  such  as  "  multiple  nodular 
hyperplasia,"  "multiple  hemangioma  disseminata,^"  "atrophic 
cirrhosis,"  etc.  The  jjublished  cases  represent  all  ages  up  to 
fifty-three.  The  more  protracted  cases  and  especially  those  show- 
ing symptoms  of  portal  obstruction  —  at  least  those  definitely 
recognized  as  such — are  extremely  rare,  and  the  statistics  would 
seem  to  indicate  that  they  are  more  common  in  children  — 
4  out  of  the  5  cases  reported  by  McDonald  and  Milne-  having 
occurred  in  children  of  seven  years  of  age  or  under.     It  is  partly 
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on  account  of  the  rarity  of  definitely  recognized  cases  of  this  type 
that  I  think  it  worth  while  to  publish  the  following,  which  occurred 
in  a  boy  aged  six  years,  extended  over  a  period  of  seven  months 
and  presented  the  clinical  picture  of  atrophic  cirrhosis.  A  second 
point  of  interest  in  the  case  is  that  it  presents  some  features  which, 
when  viewed  in  connection  with  some  of  the  early  results  of  experi- 
mental work  now  under  wa\'  in  this  laboratory,  may  furnish  some 
definite  evidence  in  support  of  the  now  widely  accepted  "toxin" 
theory  of  the  etiology  of  so-called  "acute  and  subacute  atrophy  of 
the  liver. "  ' 

Clinical  History.  The  patient  was  a  boy,  aged  six  years.  He 
was  admitted  to  St.  Vincent's  Hospital,  N.  Y.,  February  27,  1914, 
under  the  care  of  Dr.  Bauer  to  whom,  and  his  house  physician, 
Dr.  La  Rotunda,  I  am  indebted  for  the  clinical  data.  He  died 
July  6,  1914.  In  addition  to  the  ordinary  diseases  of  childhood, 
the  past  history  reveals  the  fact  that  he  had  pneumonia  twice, 
but  it  is  not  stated  at  what  time  relative  to  the  illness  for  which 
he  entered  the  hospital.  Apart  from  this  the  child  had  always  been 
in  fair  health  until  six  weeks  previous  to  admission,  when  his 
mother  noticed  that  his  abdomen  protruded  more  than  usually. 
She  watched  it  daily  and  noticed  progressive  enlargement.  In  a 
short  time  the  superficial  abdominal  veins  became  prominent  and 
tortuous.  There  were  three  to  four  stools  daily.  The  child  began 
to  lose  weight  and  became  weak  and  irritable.  In  three  weeks' 
time  paracentesis  was  performed  and  a  large  quantity  of  clear 
fluid  obtained.  The  fluid  rapidly  reaccumulated  and  the  diarrhea 
steadily  increased  in  severity  until,  at  the  time  of  admission,  the 
stools  averaged  seven  to  ten  daily.  Physical  examination  revealed 
marked  varicosity  of  the  veins  of  the  abdomen  and  chest,  ascites, 
and  an  enlarged  liver  with  a  sharply  defined  border  extending  two 
inches  below  the  costal  margin  and  a  roughened,  slightly  nodular 
surface.  The  heart  and  lungs  were  negative.  The  spleen  was 
not  palpable.  Results  of  repeated  examinations  of  the  urine  were 
negative.  Blood  examinations  revealed  only  signs  of  secondary 
anemia.  Examination  of  the  stools  showed  mucus,  fat  droplets, 
and  fatty  acid  crystals  with  a  few  red  cells  and  leukocytes.  The 
Wassermann  and  von  Pirquet  reactions  were  negative.  Up  to 
the  time  of  death  the  patient  had  been  tapped  thirteen  times  and 
a  total  of  thirty-two  quarts  of  fluid  obtained. 

Pathological  Anatomy.  An  autopsy  was  permitted  only  on 
the  abdomen  and  thorax.  The  body  was  that  of  an  extremely 
emaciated  white  male  child,  about  125  cm.  in  length.  The  skin 
showed  marked  pallor  with  a  faint  yellowish  tinge.  The  sclerse 
were  faintly  yellow.  The  abdomen  was  markedly  distended  and 
showed  very  prominent  and  tortuous  superficial  veins  which 
coursed  upward  toward  the  intercostal  spaces.  There  was  a  large 
quantity  of  clear  straw-colored  fluid  in  the  peritoneal  cavity  and 


204      fraser:  subacute  yellow  atrophy  of  the  liver 

a  small  quantity  in  the  serous  cavities  of  the  thorax.  The  heart 
was  slightly  hypertrophied  but  was  otheiw  ise  negative.  The  lungs 
showed  passive  congestion  and  edema.  The  thymus  gland  was 
almost  completely  replaced  by  fat.  The  spleen,  kidneys,  stomach, 
and  intestine  showed  evidence  of  chronic  passive  congestion,  but 
were  otherwise  negative.  There  was  no  indication  of  thrombosis 
in  the  inferior  vena  cava. 

Liver.  The  liver  in  situ  appeared  somewhat  enlarged,  its  anterior 
border  projecting  considerably  below  the  costal  margin;  but  after 
removal  it  appeared  smaller  than  normal  and  weighed  only  030 
grams,  the  change  being  due  to  loss  of  blood  incident  to  its  removal. 
The  capsule  in  places  was  thickened  and  tense,  while  at  other 
points  it  was  wrinkled.  The  edges  of  the  liver  were  fairly  sharp  and 
firm.  The  color  of  the  intact  organ  consisted  in  a  mottling  of  dark 
blue  and  reddish  gray  areas  but  after  section  and  exposure  to  the 
air  three  distinct  colors  could  be  seen  scattered  irregularly  through- 
out the  organ — dark  red,  which  dominated  the  color  scheme,  yel- 
lowish gray,  and  grayish  white.  The  liver  as  a  whole  presented  an 
irregularly  undulating  surface,  in  places  slightly  io})ulated,  the 
lobulations  corresponding  to  the  yellowish-gray  areas  and  the 
depressions  to  the  red  portions.  On  the  cut  surface  the  yellow-gray 
portions  appeared  as  elevated  islands  and  seemed  to  consist  of 
coarse  columns  radiating  from  a  central  vessel.  Several  small 
and  medium-sized  intrahepatic  branches  of  the  hepatic  veins  showed 
thrombosis.  The  thrombi  were  pink-gray  in  color,  friable  in  con- 
sistency, and  in  places  firmly  attached  to  the  vein  wall. 

Histology.  ^Microscopically  the  yellow-gray  areas  consist  of 
numerous  excessively  large  liver  lobules  usually  arranged  around 
a  large-sized  portal  canal.  Occasionally  there  are  extensive  fields 
in  which  lobular  structure  or  trabecular  arrangement  cannot  be 
seen,  the  appearance  presented  l^eing  that  of  broad  sheets  of  closely 
packed  liver  cells  with  small  deeply  stained  nuclei  which  are  well 
preserved  and  frequently  multiple.  There  are  no  mitoses  to  be 
seen  but  an  occasional  instance  of  amitotic  cell  division  can  be 
made  out.  When  lobular  structure  is  recognized  the  lobule  is  seen 
to  be  considerably  larger  than  normal.  Here  and  there,  especially 
near  the  periphery  of  the  area,  are  small  groups  of  lobules  which 
show  medium-sized  areas  of  apj^arently  recent  central  hemorrhage 
and  necrosis.  In  these  yellow-gray  areas  there  is  apparently  no 
pathological  change  in  the  portal  system. 

The  "red"  areas  are  made  up  of  hemorrhagic  and  necrotic  foci 
alternating  at  regular  intervals  with  portal  canals  which  are,  for 
the  most  part,  completely  stripped  of  liver  cells.  There  is  no 
blood  in  these  portal  canals,  but  many  of  them  show  more  or  less 
fibrosis  and  proliferation  of  bile  ducts,  some  having  lost  all  sem- 
blance of  normal  structure  and  being  represented  by  nothing  more 
than  rather  dense  areas  of  young  cellular  connective  tissue  thickly 
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interspersed  with  branching  bile  ducts.  Here  and  there,  however, 
are  canals  which  have  a  good  rim  of  well-preserved  liver  cells  around 
them,  and  these,  as  a  rule,  show  much  less  or  e\'en  no  proliferative 
change.  Occasionally  a  number  of  neighboring  canals  are  "  rimmed," 
and  then  the  rims  appear  as  the  peripheral  portions  of  lobules 
the  centers  of  which  show  hemorrhage  and  necrosis.  These  central 
portions  are  made  up  of  free  red  blood  cells,  sometimes  well  pre- 
served, sometimes  disintegrated,  among  which  are  scattered  here 


Fig.  1. 


-Showing  portal  canal  with  proliferating  bile  ducts  and  areas  of  hemorrhage 
and  necrosis  on  either  side. 


and  there  necrotic  liver  cells,  a  few  leukocytes,  and  large  phagoc\i;es 
containing  red  cells  or  brown  pigment.  In  many  of  these  lobules 
the  earliest  stage  of  the  so-called  new  "bile-duct"  formation  can 
be  distinctly  recognized.  The  "ducts"  appear  as  fine  epithelial 
strands  apparently  growing  from  the  peripheral  liver  cells  in  toward 
the  center  and  following  closely  the  arrangement  of  liver-cell  trabec- 
ulse.  Their  actual  continuity  with  the  liver  cells  can  be  frequently 
demonstrated  and  an  occasional  connection  with  interlobular  bile 


20G 


fil\ser:  subacute  yellow  atrophy  of  the  liver 


ducts  can  be  made  out.  On  cross-section  some  of  them  appear  to 
have  a  Umien.  They  are  hned  by  fine  attenuated  epithehal  cells 
with  elongated  highly  chromatic  nuclei  and  faintly  staining  cyto- 
plasm. They  show  signs  of  \itality  and  proliferation  that  readily 
distinguish  them  from  atrophying  liver  columns. 

The  "gray-white"  areas  are  well  described  by  terming  them 
"duct  areas."  They  are  most  numerous  in  the  superficial  portions 
of  the  liver  and  in  the  neighborhood  of  thrombosed  hepatic  veins. 


Fig.  2. 


-Showing  central   area  of  regenerating  cells  with  the  early  formation   of 
so-called  ducts. 


There  is  no  trace  of  liver  cells,  which  seem  to  be  replaced  by  pro- 
liferated bile  ducts  rather  than  by  fibrous  tissue  (Fig.  3).  These 
branching  and  anastomosing  ducts  are  thickly  and  evenly  dis- 
tributed throughout  the  whole  of  these  areas,  frequently  forming 
continuous  strands  between  the  remnants  of  portal  canals  and 
central  veins.  The  majority  of  them  are  lined  by  cuboidal  epithe- 
lium and  are  very  similar  to  normal  bile  ducts.  The  terminal 
branches,  however,  possess  a  fine  attenuated  epithelium  and  are 
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indistinguishable  from  the  similar  formations  in  the  "red"  areas 
already  described.  The  spaces  between  the  ducts  contain  a  large 
number  of  small  irregularly  shaped  nuclei  of  an  indefinite  charac- 
ter, embedded  in  a  homogeneous  substance  which  takes  an  extremely 
faint  stain  with  eosin  and  acid  fuchsin.  Some  of  these  are  probably 
leukocytes,  some  young  fibroblasts,  and  others  possibly  remnants 
of  liver  cell  nuclei.  Collagen  or  elastic  fibers  are  not  demonstrable, 
excepting  in  isolated  areas,  representing  remnants  of  portal  canals 
and  in  the  walls  of  bloodvessels. 


Fig. 


3. — Showing  a  "greyish-white  area"  with  i.iroliferating  bile  duets  embedded  in  a 
moderately  cellular  matrix. 


Perhaps  the  most  interesting  histological  feature  is  to  be  found 
in  the  hepatic  veins.  In  the  hemorrhagic  portions  of  the  liver 
wherever  central  and  sublobular  veins  can  be  recognized,  their 
walls  are  always  necrotic  and  in  many  of  them  are  thrombi  con- 
sisting of  red  cells  and  fibrin.  Occasionally  a  thrombus  is  organ- 
ized and  canalized.  The  walls  of  the  neighboring  portal  vessels, 
though  possibly  thickened  to  some  extent,  are  always  free  from 
any  signs  of  necrosis. 
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Experimental.  I  had  occasion  to  examine  for  Dr.  George  B. 
Wallace,  of  the  pharmacological  department,  the  organs  of  twelve 
dogs  and  one  cat  injected  with  fatal  (in  twenty-four  to  thirty  hours) 
doses  of  diphtheria  toxin,  and  was  struck  with  the  similarity  of 
the  hepatic  changes  found  in  these  animals  and  the  early  stages  of 
those  in  the  case  abo\e  reported.  I  merely  mention  this  in  con- 
nection with  the  case  under  consideration  in  support  of  a  "toxin" 
theory  of  its  origin.     In  all  these  animals  the  essential  changes  in 
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Fig.  4. — Dog's  liver,  showing  the  nerrotic    and    hemorrhagic  effects  following  the 
iniection  of  diphtheria  toxin. 


the  liver  consist  of  extensive  central  hemorrhage  and  necrosis, 
the  portal  canals  appearing  intact  and  surrounded  by  a  fringe  of 
normal  liver  cells.  The  hemorrhage  is  always  central  and  usually 
involves  the  greater  part  of  the  lobule.  Here  and  there  are  indi- 
vidual liver  cells  showing  fragmentation  or  shrinkage  and  distor- 
tion of  the  nucleus.  The  cytoplasm  stains  faintly,  if  at  all,  with 
eosin.  The  walls  of  the  capillaries  and  central  veins  are  destroyed, 
the  endothelial  cells  showing  necrosis  and  desquamation.  There 
are,  however,  no  thrombi  to  be  seen,  either  of  the  fibrin  or  of  the 
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agglutinated  red-cell  type.  There  is  no  evidence  of  any  regenerative 
changes. 

Necrosis  of  the  liver  similar  to  that  found  in  acute  yellow  atroj)hy 
has  been  produced  experimentally  by  Opie''  by  the  combined  use 
of  chloroform  and  bacteria,  results  which  could  not  be  ol)tained  by 
either  one  alone,  hher  necroses  with  agglutinated  red-cell  thrombi 
were  produced  by  rearce"*  by  the  injection  of  hemagglutinative 
sera.  In  Pearce's  cases,  however,  the  throml^i  were  in  the  portal 
veins  and  the  necroses  were  mostly  peripheral,  which  is  not  the 
picture  usually  described  in  acute  yellow  atro])hy.  There  is  no 
previous  case  on  record  of  the  experimental  production  of  marked 
central  necrosis  with  hemorrhage  by  the  use  of  bacteria  alone  or  of 
bacterial  toxins.  Indeed,  all  the  cases  of  experimental  liver  necroses 
reviewed,  by  whatever  means  produced,  seem  to  lack  the  exten- 
siveness  of  necrosis,  the  marked  central  hemorrhage,  and  the  damage 
to  the  terminal  hepatic  veins  which  are  so  common  in  "  acute  yellow 
atrophy,"  and  which  are  so  closel\'  imitated  by  the  results  of  the 
injection  of  dii)htheria  toxin  in  animals. 

Summary  and  Suggestions.  1.  It  appears  not  improbable 
that  many  of  the  cases  that  pass  clinically  for  ordinary  cirrhosis 
of  the  liver  in  children,  are  actually  instances  of  subacute  atrophy 
of  the  liver  such  as  I  have  reportcfl  above.  .  . 

2.  Histologically,  the  chief  features  in  this  case  are  extensive 
central  hemorrhage  and  necrosis  with  marked  thrombosis  and 
necrosis  of  the  terminal  central  veins,  followed  by  replacement 
fibrosis  together  with  regenerative  changes. 

3.  I  think  it  worthy  of  suggestion  that  the  primary  change  is 
necrosis  of  the  terminal  hepatic  \eins,  and  that  this  was  caused  by 
the  action  of  some  bacterial  toxin.  What  toxin  this  was  cannot 
be  determined.  The  history  of  the  case  is  meagre  but  affirms  that 
the  patient  had  pneumonia  twice. 

4.  That  an  exactly  similar  condition  of  necrosis  of  the  terminal 
hepatic  venules  and  capillaries  with  extensive  central  hemorrhage 
and  necrosis  can  })e  caused  by  a  bacterial  toxin  is  positively  demon- 
strated by  the  invariable  result  in  the  cases  of  the  thirteen  animals 
which  were  injected  with  dii)htlieria  toxin.  Whether  the  subse- 
quent regenerative  and  fibrc^tic  changes  can  be  brought  about  in 
this  way  must  be  determined  by  further  experimentation. 

I  wish  to  thank  Dr.  Douglas  Symmers,  in  whose  laboratory  this 
study  was  made,  for  assistance.  ]\Iy  thanks  are  also  due  to  Dr. 
Charles  Norris,  of  Bellevue  Hospital  Pathological  Laboratory,  for 
criticism  and  suggestions,  and  to  Dr.  George  B.  Wallace  for  the 
privilege  of  studying  his  experimental  animals. 
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ANEURYSM  OF  THE  THORACIC  AORTA:  ITS  INCIDENCE, 

DIAGNOSIS,  AND  PROGNOSIS.     A  STATISTICAL 

STUDY. 

By  Isaac  Ivan  Lemann,   M.D., 

PROFESSOR    OF    CLINICAL    MEDICINE,    COLLEGE    OF    MEDICINE,  TULANE    UNn'ERSITT 

OF    LOUISL\NA. 

(From  the  Pathological  Department  of  the  Charity  Hospital  and  the  Out-patient 
Department  of  Touro  Infirmary.) 

In  two  former  papers  I  expressed  my  conviction  that  thoracic 
aneurysm  is  much  more  frequent  than  is  usually  thought.  I  desire 
to  submit  now  some  statistical  studies  which  confirm  this  impres- 
sion. The  data  shall  also  serve  as  a  basis  of  discussion  of  incidence 
and  diagnosis. 

That  the  diagnosis  of  thoracic  aneurysm  is  often  missed  is  shown 
by  the  frequency  in  the  literature  of  such  titles  as: 

"A  Case  of  Thoracic  Aneurysm  without  Physical  Findings." 

"Aneurysm  de  la  Crosse  Aortique  avec  Absence  des  Signes 
Stethoscopique. " 

"Aneurysm;  Absence  of  Physical  Signs;  Rupture  into  Primary 
Bronchus." 

"Enormous  Aneurysm  of  Ascending  and  Transverse  Portions  of 
Aortic  Arch;  Entire  Absence  of  Symptoms:  Death  from  Rupture 
Into  Left  Pleural  Cavity." 

"Sudden  Death  by  Rupture  of  Thoracic  Aneurysm  Previously 
Unrecognized." 

"A  Case  of  Aneurysm  of  the  Arch  of  the  x\orta  Remarkable  for 
the  Almost  Total  Absence  of  Direct  Physical  Signs." 

Biggs^  reports  that  out  of  25  cases  of  thoracic  aneurysms  in  which 
rupture  occurred  a  history  of  suggestive  aneurysm  was  presented 
by  only  11.  Draper-  has  published  a  similar  series  of  ten  sudden 
deaths  by  rupture  of  thoracic  aneurysm  previously  unrecognized. 
All  of  which  is  corroborative  of  Osier's  dictum  that  "there  is  no 
disease  more  conducive  to  clinical  hiunility  than  aneurysm  of  the 
aorta." 

The  material  which  I  have  analyzed  is  from  two  sources,  namely, 
the  out-patient  medical  clinic  of  the  Touro  Infirmary  and  the 
autopsy  records  of  the  Charity  Hospital.  In  the  Touro  clinic  up 
to  the  time  the  analysis  was  made  last  fall  (1914)  15,513  patients 
had  been  seen  by  my  colleague.  Dr.  C.  L.  Eshleman,  and  myself 
or  our  assistants.  In  this  number  I  have  been  able  to  find  47 
thoracic  aneurysms.    That  is  to  say,  0.3  per  cent,  (or  1  in  300)  of 

1  New  York  Med.  Rec,  xxxiii,  365. 

2  Sudden  Death  by  Rupture  of  Thoracic  Aneurj-sm  Previously  Unrecognized, 
Boston  Med.  and  Surg.  Jour.,  1895,  cxxxii,  245. 
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all  patients  examined  were  found  to  have  a  thoracic  aneurysm. 
There  is  no  doubt  that  other  aneurysms  escaped  diagnosis.  These 
figures,  extreme  as  they  seem  to  be,  are  not  as  startling  as  the  ones 
quoted  from  the  Johns  Hopkins  Hospital  by  Osier  in  his  Schorstein 
Lectures,  namely,  that  in  24,363  admissions  there  were  204  thoracic 
aneurysms,  0.9  per  cent,  (or  nearly  1  in  100).  ^Yith  this  may  also 
be  compared  the  ^Melbourne  statistics  of  Allen  as  quoted  by  Osier: 
in  46,878  admissions  there  were  298  aneurysms  (of  all  arteries?). 
Borowsky^  reports  from  the  Breslau  Pathological  Institute  66 
thoracic  aneurysms  in  19,646  autopsies  (0.34  per  cent.). 

Sex  and  Race.  In  my  series  there  were  8016  males  and  7497 
females.  The  incidence  of  thoracic  aneurysm  was  as  follows :  males, 
0.43  per  cent.;  females,  0.16  per  cent.;  in  other  words,  thoracic 
aneurysm  was  nearly  three  times  as  frequent  in  males  as  in  females. 
This  is  in  accord  with  all  previous  records,  and  is  consistent  with 
the  usually  adopted  theories  as  to  etiology.  If  syphilis,  overstrain, 
and  alcoholism  are  the  chief  factors  in  the  etiology,  we  should  expect 
the  preponderance  of  the  male  sex.  On  the  other  hand,  the  difference 
between  the  whites  and  negroes  is  not  at  all  marked,  contrary  to 
my  expectation  and  contrary  to  the  Johns  Hopkins  figures  already 
referred  to.  Osier  says:  "The  ratio  of  colored  to  white  in  the 
aneurysm  series  is  about  1  to  2.6,  while  the  proportion  of  white  to 
colored  in  the  wards  is  5  to  1."  "Incidence  of  syphilis  in  the 
colored  p()i)ulation  is  high,  and  many  of  the  men  ha\e  very  hard 
work  necessitating  sudden  effort  and  strain."  The  Touro  series 
showed  the  following: 

PERCENTAGE  OF  THORACIC  ANEURYSM. 

All  patients 0.3 

Whites,  male  and  female 0.28 

Negroes,  male  and  female 0.34 

Males,  white  and  negro 0.43 

Females,  white  and  negro 0.16 

White  males 0.46 

Negro  males 0.49 

White  females 0 .  07 

Negro  females 0 .  22 

It  will  be  seen,  therefore,  that  much  more  stress  must  be  laid 
upon  sex  than  upon  race.  The  females  were  nearly  one-half  of  the 
series  of  patients  (8016  males,  7497  females),  but  furnish  only 
one-quarter  of  the  cases  (12  out  of  47).  The  white  males  furnished 
more  than  six  times  the  cases  that  the  white  females  did  and  the 
negro  males  furnished  more  than  twice  as  many  as  the  negro  females. 
The  negro  female  cases  were  relatively  three  times  as  frequent  as 
the  white  female  ones,  while  among  the  males  the  aneurysms  were 
about  as  frequent  in  white  men  as  in  negroes.     All  of  the  above 

'  Die  Perforations  richtung  der  Anourysmen  der  Aorta  Thoracica.  luaug.  Dissert., 
Breslau,  1910. 
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figures  refer  to  aneurysms  of  the  thoracic  aorta.  There  were  no 
abdominal  aneurysms  in  the  series  of  15,513  patients.  Hall'*  gives 
a  series  of  183  thoracic  aneurysms  admitted  to  the  Westminster 
Hospital  in  twenty-four  years;  of  these  160  were  men  and  28 
women.    According  to  Lebert  the  proportion  is  10  men  to  3  women. 

Further  confirmation  of  the  frequency  of  aneurysm  of  the  aorta 
is  obtained  by  an  analysis  of  the  postmortem  material  of  the  Charity 
Hospital.  In  the  2(M)  autopsies  held  from  August  18,  1905,  to 
October  13,  1914,  there  were  found  67  aneurysms  of  the  aorta. 
In  33  bodies  out  of  each  thousand — 3.3  per  cent. — one  body  in  thirty 
revealed  an  aneurysm  of  the  aorta;  50  of  these  aneurysms  were 
of  the  thoracic  aorta  and  15  were  abdominal.  Two  bodies  showed 
both  a  thoracic  and  an  abdominal  aneurysm.  One  body  in  40 — 2.5 
per  cent. — revealed  a  thoracic  aneurysm.  These  figures  conform 
closely  to  those  given  by  Osler^  in  his  Modern  Medicine  article: 
64  cases  of  aneurysm  of  the  aorta  in  2200  autopsies  at  Johns  Hopkins 
Hospital — 2.9  per  cent.  When  we  realize  the  significance  of  these 
figures,  that  1  patient  out  of  every  300  examined  is  found  to  have 
an  aortic  aneurysm,  and  that  such  a  condition  is  found  in  one  out 
of  every  thirty  bodies  opened,  we  shall  cease  to  look  upon  aneurysm 
of  the  aorta  as  a  rare  disease. 

The  autopsy  statistics  are  very  much  the  same  as  those  of  the 
Touro  out-patient  department. 

perc^entage  of  aneurysm  of  aorta. 

All  patients 3.3 

Whites,  male  and  female 2.9 

Negroes,  male  and  female 3.7 

Males,  white  and  negro 4.2 

Females,  white  and  negro 1.1 

White  males 3.4 

Negro  males      . 4.5 

White  females 1.1 

Negro  females 1.2 

The  percentage  of  the  cases  varies  very  little  as  between  race, 
but  very  markedly  as  between  sexes.  The  women  are  one-quarter 
of  the  total  number,  but  furnish  only  one-tenth  of  the  aneurysms. 
The  negroes  are  60  per  cent,  of  the  series  and  furnish  65  per  cent, 
of  the  aneurysms.  The  percentage  of  aneurysms  of  the  white 
females  differs  practically  not  at  all  from  that  of  the  negro  females. 
The  difference  between  the  incidence  in  white  males  and  negro 
males  is  somewhat  more  marked  than  in  the  Touro  series. 

The  figures  of  thoracic  aneurysm  alone  in  the  Charity  Hospital 
postmortem  series  are  as  follows: 

■■  Lumleian  Lectures  on  Intrathoraric  Anem^-sm,  Lancet,  Loudon,  March  22,  29 
and  April  5,  1913,  pp.  803,  870,  945. 

5  Modern  Medicine,  Philadelphia,  Lea  &  Febiger,  iv,  508.    Article  by  Osier. 
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percentage  of  thoracic  aneurysms. 


All  patients 2.6 

Whites,  male  and  female 2.05 

Negroes,  male  and  female 3 .  04 

Males,  white  and  negro 3.2 

Females,  white  and  negro 1.0 

White  males 2.3 

Negro  males 3.2 

White  females 1.1 

Negro  females 0.9 

The  marked  difFerence  in  the  incidence  in  males  and  females  is 
shown  in  every  statistical  study  in  the  literature.  From  these  I 
may  instance  the  following: 

Males.  Per  cent.    Females.    Per  cent. 

Maximoffs  (Munich  Clinic)       .      .      .        41  cases                   29  71.2  12  28.8 

Emmerich'  (Munich  Path.  Inst.)  .      .        58  autopsies           39  67.2  19  32.8 

Crisp 380  cases  340  89. .5  40  10.5 

Maximoffs  (collected  from  literature)  303      "  252  84.0  51  16.0 

Borowsky'  (collected  from  literature)  175      "  150  85.7  25  14.3 

Biggs'"  (New  York  coroner's  inquests)       33  autopsies           25  76.0  8  24.0 

Hall'i  (Westminster  Hospital) .      .      .  188  cases  160  85.1  28  14.1 

Hall  12  (Westminster  Hospital) .      .      .        98  autopsies           89  90.8  9  9.2 

Oswald  Browne'Mquoted  by  Hall)      .  150          "  132  88.0  18  12.0 

Age.  While  aneurysm  of  the  aorta  is  usually  a  disease  of  middle 
life — from  thirty-five  to  fifty-five  years — it  has  been  found  in 
every  age  from  infancy  to  senility.  Borowsky  in  his  collection  from 
the  literature  has  noted  a  case  of  a  female  infant,  aged  thirteen 
months,  who  showed  at  autopsy  a  thoracic  aneurysm.  Le  Boutil- 
lier^*  has  reported  cases  in  children,  and  has  gathered  all  the 
reported  cases  occurring  in  persons  under  twenty  years  of  age. 
The  oldest  patient  in  Borowsky's  report  was  eighty-seven  years. 
The  diagnostic  lesson  we  must  learn  from  this  is  that  the  possibility 
of  a  thoracic  aneurysm  is  not  to  be  denied  in  any  patient  on  the 
score  of  age.  J\Iy  statistics  conform  closely  in  outline  to  those  of 
other  series  already  on  record : 

age  INCIDENCE  OF  THORACIC  ANEURYSM. 
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Touro 
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from            from 
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series. 
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Smith." 

MaximofT. 

literature,  literature. 

Borowsky. 

Borowsky. 

1  to  10 

10                 1 

1 

10  to  20 

9                 2 

5 

20  to  30 

1 

6 

13 

4 

28               11 

71 

1 

30  to  40 

15 

17 

28 

4 

71 

43 

198 

7 

40  to  50 

19 

20 

6  over 

14 

100 

58 

129 

16 

50  to  60 
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14 

56 

46 

65 

16 

60  to  70 
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3 

5 

21 

10 

25 

11 

70  to  SO 

5 

4 

8 

5 

Over  80 

1 

4 

3 

2 

Unknown 

1 

10 

*  Beitrag  zur  Statistik  der  Aorten,  Aneurj'smen,  Inaug.  Dissert.,  Munich,  1910. 

'  Inaug.  Dissert.,  Munich,  1888,  quoted  by  Borowsky. 

*  Loc.  cit.  5  Loo.  cit.  '°  Loc  cit. 
"  Loc.  cit.                                     ^  Loc.  cit.  "  Loc.  cit. 

'*  Case  of  Aneurysm  of  the  Transverse  Portion  of  the  Aortic  Arch  in  a  Girl  of 
Nine  Years,  with  a  Table  of  Reported  Cases  under  Twenty  Y'ears  Old,  Amer.  Jour. 
Med.  .Sci.,  1903,  cxxx,  778. 

'6  Brit.  Med.  Jour.,  August  31,  1907,  p.  510. 
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Hall  gives  the  following  from  autopsy  records: 

Oswald  Brown's       Westminster 
Age  at  death.  figures.  Hcspital. 

Under  35  years 24  21 

35  to  55     "  97  71 

Over  55     "  19  5 

Age  not  given 10  1 

Location.  I  have  analyzed  my  autop.sy  series  also  as  to  the 
location  of  the  aneurysm.  This  is  important  not  only  from  the 
point  of  view  of  accuracy  and  definiteness  of  diagnosis,  but  also 
from  that  of  prognosis.  Such  a  study  may  also  serve  to  throw  some 
light  upon  the  fact  that  so  many  aneurysms  run  a  latent  course, 
without  direct  signs  or  symptoms.  Broadbent  has  directed  atten- 
tion to  the  fact  that  aneurysms  of  the  ascending  and  transverse 
portions  of  the  aorta  are  likely  to  furnish  physical  signs,  such  as 
tumor,  pulsation,  thrill,  bruit,  etc.,  whereas  aneurysms  of  the 
transverse  and  descending  portions  may  not  present  any  of  these 
signs  while  causing  by  pressure  symptoms  such  as  dyspnea,  dys- 
phagia, brassy  cough,  change  in  voice,  etc.  Hence  his  classification 
into  "aneurysms  of  signs"  and  "aneury.sms  of  symptoms." 
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It  will  be  seen  that  the  arch  is  the  most  usual  site.  Thus  in  my 
series  the  arch  was  involved  in  at  least  38  per  cent,  of  all  aortic 
aneurysms  and  50  per  cent,  of  all  thoracic  aortic  aneurysms.  This 
latter  figure  may  be  compared  with  the  percentages  in  the  largest 
collection  of  thoracic  aneurysms: 

'^  Summarj-  View  of  Thirty  Cases  of  Aneurysms  of  the  Aorta  from  which  Death 
Occurred  in  City  and  Country  Ho.spitals  of  San  Francisco,  Pacific  Med.  and  Surg. 
Jour.,  1867,  N.  H.,  p.  9,  reference;    1868,  ii,  213;   1870-71,  iv,  113. 
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Crisp  and 

Lebert,  Richter,  Borowsky, 

per  cent.        per  cent.  per  cent. 

Ascending 41  10  44 

Arch 40  50  29 


/45 
Descending 19  40  10  + 

DiAGNOSis.  In  turning  now  to  a  discussion  of  early  diagnosis  I 
do  not  propose  to  enumerate  and  describe  all  of  the  numerous 
phenomena  which  have  been  laboriously  accumulated  as  evidence 
pointing  to  aneurysm  of  the  thoracic  aorta.  Rather,  I  wish  to 
emphasize  the  fact  that  if  we  wait  for  the  complete  classical  clinical 
picture  of  thoracic  aneurysm  as  described  in  our  text-books,  we 
shall  miss  the  vast  majority  of  cases  and  make  a  diagnosis  in  those 
instances  only  where  the  prognosis  of  the  disease  is  such  as  to  pre- 
clude any  aid  to  the  patient.  I  have  already  alluded  to  the  well- 
known  "  latency"  of  the  disea.5e.  That  our  own  experience  is  the 
same  as  that  of  others  is  shown  by  the  appended  table  of  symptoms 
in  our  Touro  clinic  cases.  In  order  to  give  these  figures  their  full 
appreciation,  one  should  remember  that  both  Dr.  Eshleman  and 
I  have  been  impressed  by  the  frequency  of  the  disease  and  have 
been  keenly  on  the  lockout  for  the  pathognomonic  signs  not  only 
before  a  diagnosis  was  made  but  also  after  the  latter  was  established; 
hence  when  a  certain  phenomenon  is  set  down  as  "absent"  or  "not 
mentioned"  this  statement  should  bear  more  weight  than  it  would 
had  we  not  been  "searching"  for  aneurj^sms  as  it  were. 

INCIDENCE  OF  SYMPOMS:   TOURO  CLINIC  SERIES. 

Present  Absent         Not  men- 

in  cases.         incases,  tioned  in  cases. 

Bruit 20  9  18 

Tracheal  tug 4  16  27 

Substernal  dulness 33  3  11 

Vertebral  dulnes.s 15  5  27 

Inequality  of  pupils 4  25  18 

Inequality  of  radials 5  21  21 

Unequal  sweating 0  0  47 

Left  recurrent  paralysis 6  2  39 

Cough 16  5  26 

Pain  in  chest 27  . .  20 

Pain  on  pressure  over  sternum 4  .  .  43 

Pain  in  right  arm 1  .  .  46 

Pain  in  left  arm 7  1  39 

Dysphonia 9  1  37 

Dysphagia 7  1  39 

Diastolic  shock 4  14  39 

Tumor 6  7  34 

Thrill 4  12  31 

Pulsation 10  1  36 

Wassermann 11  9  27 

Tchergunobow  modification  of  Wassermann       .  10  5  22 

Fluoroscopei' 12  . .  35 

Roentgenogram" 32  1  14 

History  of  syphilis 11  3  33 

'^  Our  earlier  cases  were  chiefly  roentgen-rayed.  Many  of  them  were  not  fluoro- 
scoped.  Some  of  the  later  cases  were  examined  with  the  fluoroscope  and  not 
roentgen-rayed. 
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It  is  noticeable  that  only  two  phenomena  were  present  in  any 
considerable  percentage  of  the  cases.  These  were  pain  and  dulness. 
The  importance  of  pain  has  been  emphasized  again  and  again,  but 
the  literature  of  recent  years  shows  the  trend  to  lay  increasing 
stress  upon  it.  Hewlett  and  Clark'^  name  it  as  the  main  symptom, 
and  quote  approvingly  from  Huchard:  "When  one  is  dealing  with 
symptoms  of  pain  characterized  by  their  persistency,  their  long 
duration,  their  intensity;  when  they  remain  unexplained,  when 
they  resist  ordinary  medication,  finally  when  they  present  certain 
special  characteristics,  such  as  fixed  location,  or  a  diminished 
severity  in  certain  attitudes  of  the  patient,  then  we  are  not  dealing 
with  true  neuralgia,  as  is  too  frequently  assumed.  In  such  cases 
one  should  consider  aneurysm  as  a  probable  diagnosis,  and  if  no 
tumor  is  perceptible  as  yet,  one  should  turn  to  the  roentgen  rays 
in  order  to  obtain  certain  proof."  Hall  gives  the  same  advice  in 
almost  the  same  words.  I  have  also  been  able  in  several  of  my 
cases  to  observe  the  characteristic  attitude  which  Hall  describes: 
"\Yhen  he  (the  patient)  is  at  ease  he  will  sit  up  in  bed  with  the 
knees  drawn  up,  arms  forward,  shoulders  slightly  raised,  and  the 
head  bent  forward,  and  he  will  say  that  he  breathes  more  comfort- 
ably in  that  position."  The  distribution  of  the  pain  I  shall  not  go 
into  extensively  here.  Suffice  it  to  say  that  it  may  b?  substernal, 
vertebral,  may  extend  down  either  arm  or  up  the  side  of  the  neck 
to  the  occiput,  as  noted  by  Dr.  Graham  Steele.  The  pain  may  be 
continuous  or  may  occur  as  typical  attacks  of  angina.  The  follow- 
ing case  from  the  Touro  series  illustrates  the  significance  of  pain: 

Case. — B.  J.  H.,  white  male,  aged  fifty-five  years,  laborer,  hard 
drinker,  applied  to  the  Touro  clinic  July  22,  1909,  for  relief  of  pain 
in  the  legs.  Beyond  an  arteriosclerosis  nothing  abnormal  was  noted. 
After  several  months'  treatment  he  was  relieved  of  these  pains. 
One  year  later  (June  30,  1910j  he  returned,  complaining  of  terrific 
pains  in  the  left  arm,  beginning  at  the  shoulder  and  extending 
down  to  the  hand.  Pressure  over  the  brachial  plexus,  over  the 
clavicle,  and  along  the  nerve  trunks  in  the  arm  caused  great  pain. 
Dr.  Van  Wart,  in  consultation,  suggested  an  intrathoracic  cause 
for  neuralgia.  There  were  no  evident  symptoms  of  aneurysm. 
Percussion  outline  was  as  follows: 

First  intercostal  space,  3|  cm.  to  the  right  of  the  middle  line. 

First  intercostal  space,  5^  cm.  to  the  left  of  the  middle  line. 

Second  intercostal  space,  4  cm.  to  the  right  of  the  middle  line. 

Second  intercostal  space,  4  cm.  to  the  left  of  the  middle  line. 

Third  intercostal  space,  4  cm.  to  the  right  of  the  middle  line. 

Third  intercostal  space,  8|  cm.  to  the  left  of  the  middle  line. 

Fourth  intercostal  space,  4  cm.  to  the  right  of  the  middle  line. 

Fourth  intercostal  space,  8f  cm.  to  the  left  of  the  middle  line. 

1*  Symptoms  of  Descending  Thoracic  Aneurj-sm.  Am.  Jour.  Med.  Sc,  1909, 
cxxxvii,  792. 
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Fifth  intercostal  space,  4  cm.  to  the  right  of  the  middle  line. 

Fifth  intercostal  space,  9j  cm.  to  the  left  of  the  middle  line. 

No  dulness  posteriorly.  Roentgenogram  showed  dilatation  of 
descending  arch  of  the  aorta. 

July  7,  1910.    Patient  spat  a  little  blood. 

September  24,  1910.  Dulness  was  found  posteriorly  6  cm.  to 
the  right  of  the  vertebral  column,  extending  from  the  first  to  the 
fourth  dorsal  spinous  process. 

Equally  suggestive  as  pain  are  the  disturbances  of  sensation,  to 
which  Head  had  directed  attention.  Hewlett  aiid  Clark  and  also 
Frick^^  have  reported  cases  with  zones  on  the  chest  wall  of  hyper- 
algesia and  sometimes  with  anesthesia. 

Physical  Signs.  In  a  previous  paper^^  I  have  discussed  the 
importance  of  percussion.  In  our  hands  it  has  seemed  to  yield 
earlier  information  of  an  intrathoracic  growth  than  any  other 
method  of  physical  examination.  The  personal  equation  is,  of 
course,  to  be  taken  into  consideration,  and  each  man  has  his  hobby. 
Dr.  Hall  alludes  to  the  fact  that  his  series  of  aneurysms  show  a 
larger  percentage  of  involvement  of  the  recurrent  laryngeal,  and 
attributes  this  to  the  fact  that  he  had  been  engaged  for  many  years 
ill  a  throat  practice.  A  large  number  of  cases  of  hoarseness  would 
naturally  come  or  be  referred  to  him,  and,  besides,  he  probably 
includefl  a  laryngoscopic  examination  in  his  routine  physical 
examination,  which  is  not  usual.  In  addition  there  is  to  be  con- 
sidered his  greater  skill  in  noting  departures  from  the  normal  in 
the  position  of  the  vocal  cords.  I  cannot,  however,  believe  that 
our  percussion  findings  are  peculiar  to  us.  The  dulness  was  always 
outspoken  and  required  no  particular  method  nor  manipulation  to 
demonstrate.  It  was  so  often  the  first  and  only  phenomenon  to 
direct  attention  to  intrathoracic  abnormality  that  I  am  convinced 
that  if  more  attention  is  paid  to  it  in  routine  physical  examinations 
many  "latent"  aneurysms  will  be  turned  to  light.  The  abnormal 
dulness  to  which  attention  is  called  may  be  found  in  two  locations. 
The  first  in  the  region  of  the  manubrium.  Normally  percussion 
over  the  manubrium  yields  a  note  that  is  more  resonant  than  that 
obtained  over  the  body  of  the  sternum,  but  yet  not  fully  resonant. 
It  is  dull  when  compared  with  the  percussion  note  in  the  second 
and  first  intercostal  spaces  to  each  side  of  the  sternum.  The  limits 
of  this  relative  dulness  over  the  manubrium  extending  usually  to 
the  borders  of  the  manubrium  or  just  beyond,  represents,  I  think, 
the  outlines  of  the  great  vessels  at  the  root  of  the  heart,  together 
with  such  other  solid  tissues  as  are  normally  present.  When  an 
abnormality  in  the  anterior  mediastinum  exists,  such  as  neoplasm, 

"  Nebe  Objective  Nachweisbare  Sensibilatstorungen  am  Rumpfe  bei  Aneurysnia 
Aorta.    Wien.  klin.  Wchnschr.,  1901,  No.  25. 

■•"'  Lcaiiaiiii,  The  Importance  of  Percussion  in  the  Diagnosis  of  Thoracic  Aneurj-sm, 
Pan-Arnericau  Surgical  and  Medical  Jour.,  1914,  vol.  i. 

VOL.    152,    NO.    2. AUGUST,    1916.  S 
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enlarged  glands,  or  aneurysm  the  area  of  relative  dulness  is  con- 
verted into  one  of  flatness,  and  the  conditions  are  reversed  so  that 
instead  of  the  manubrium  being  more  resonant  than  the  body  of 
the  sternum  it  is  duller.  In  addition  to  this  the  limits  of  the  flat- 
ness (or  dulness)  are  no  longer  marked  by  the  sternal  border,  but 
extend  more  or  less  into  the  first  and  second  intercostal  spaces, 
according  to  the  size  and  location  of  the  abnormal  solid  mass  in 
the  mediastinum. 

The  second  location  of  abnormal  dulness  is  over  the  vertebrae. 
Various  clinicians  have  from  time  to  time  directed  attention  to 
percussion  over  the  vertebrae,  but  it  does  not  seem  to  have  received 
the  universal  and  routine  application  it  deserves.  Under  normal 
conditions,  percussion  over  the  thoracic  spine  yields  a  resonant 
note  except  over  the  bodies  of  the  first,  second,  and  sometimes  the 
third  vertebrae.  These  are  dull.  Where  dulness  extends  lower 
than  the  body  of  the  third  thoracic  vertebra  there  exists  some 
abnormality  in  the  posterior  mediastinum.  Added  significance  is 
lent  to  this  vertebral  dulness  when  there  is  also  paravertebral  dul- 
ness whether  on  the  one  side  or  the  other,  but  particularly  on  the 
left  side.  The  best  results  are  obtained  when  percussion  is  per- 
formed from  below  upward,  that  is  to  say,  proceeding  from  reson- 
ance to  dulness.  In  my  Charity  Hospital  series  are  several  cases 
in  whom  I  observed  antemortem  extensive  areas  of  dulness  in  the 
upper  part  of  the  chest  posteriorly,  exceeding  the  size  of  the 
aneurysms,  large  as  these  latter  proved  to  be  postmortem.  Two 
of  these  cases  I  reported  in  my  former  article,  and  I  repeat  here  the 
comment  I  made  at  that  time : 

"The  dulness  in  these  cases  extended  practically  across  the  whole 
of  the  upper  part  of  the  back  down  as  far  as  the  level  of  the  fifth 
or  sixth  thoracic  spine,  and  over  this  area  there  was  in  one  case 
for  a  while  absolutely  no  respiratory  sounds  to  be  heard,  and  the 
vocal  resonance  was  markedly  diminished.  I  am  not  prepared  to 
explain  such  findings  beyond  the  suggestion  that  compression  of 
the  lungs  may  account  for  some  of  them." 

Roentgenography.  The  use  of  fluoroscopy  and  roentgenography 
must  rank  above  the  usual  methods  of  physical  examination  on 
account  of  the  greater  accuracy  and  the  sharper  definition  of  the 
information  secured.  The  roentgen  rays  take  a  subsidiary  posi- 
tion only  in  that  we  are  forced  by  consideration  of  time  and  economy 
to  examine  only  selected  cases.  To  the  degree  that  we  make  fluoro- 
scopic examination  a  routine  procedure,  we  may  expect  to  increase 
the  accuracy  of  out  diagnosis  and  enlarge  the  number  of  discovered 
"latent"  aneurysms.  Letulle^^  has  proposed  and  carried  out  a 
routine  which  has  proved  most  successful  in  this  direction.  He 
says:    "If  we  take  the  trouble,  as  I  have  done  in  my  hospital  ser- 

-'  Diagnostic  des  Aneurismeo  de  I'aorte,  Presse  med.  1913,,  xxi,  215. 
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vice  for  more  than  three  years,  to  examine  with  the  roentgen  rays 
every  chronic  invahd,  not  only  those  with  hypertension  and  the 
atheromatous  but  also  all  chronic  nephritics,  all  patients  with 
hepatic  cirrhosis,  tabes,  chronic  myocarditis,  chronic  bronchitis 
(complicated  or  not  with  bronchiectasis),  and  finally  the  lament- 
able cohorts  of  "sclereux  pulmonaires,"  chronic  lead  victims  and 
old  syphilitics,  we  shall  find  innumerable  diagnostic  surprises. 
In  thirty-six  to  forty  months  we  have  been  able,  my  colleague, 
M.  Anbourg  and  myself,  to  discover  in  this  way  27  aneurysms  of 
the  aorta,  all  latent. "2-  Lange  made  a  comparative  study  of  the 
roentgen-ray  findings  and  the  clinical  histories  of  19  cases  in  which 
such  histories  were  obtainable,  and  was  convinced  "  that  if  we 
wait  for  the  appearance  of  the  cardinal  signs  and  symptoms  as  laid 
down  in  the  text-books  in  order  to  make  a  diagnosis  of  aortic  aneu- 
rysm, the  diagnosis  in  many  cases  will  be  made  very  late  and  often 
too  late  to  lend  material  aid  to  the  patient."  Baetjer-^  reports 
that  5  per  cent,  of  the  104  aneurysms  in  his  series  were  discovered 
accidentally  by  the  roentgen  rays.  I  think  there  is  much  common 
sense  in  Lange's-^  argument:  "Musser  says  the  roentgen  i:ays 
should  be  resorted  to  in  all  cases  of  aortic  aneurysm.  Osier  says 
the  roentgen  rays  should  be  used  in  doubtful  cases.  But  the 
value  of  the  roentgen  rays  does  not  consist-  in  confirming  the 
presence  of  an  aneurysm  which  is  already  indicated  by  one  or  more 
of  its  clinical  signs,  but  the  practical  value  of  the  roentgen  rays 
to  the  patient  lies  in  the  recognition  of  small  aneurysms  and  aortic 
dilatations  before  any  cardinal  signs  are  present."  But  the  fact 
remains  that  it  is  not  feasible  to  subject  every  patient  to  a  roentgen- 
ray  examination  to  make  the  latter  a  part  of  our  routine  physical 
examination.  To  adopt  at  least  a  part  of  Letulle's  recommendation 
is,  however,  practicable  and  desirable.  When  we  shall  cultivate  a 
spirit  of  suspicion  and  alertness  as  to  obscure  chest  conditions  and 
subject  all  such  to  the  test  of  the  fluoroscope  we  shall  have  made 
a  long  step  in  advance. 

Prognosis.  As  to  prognosis  the  first  thing  to  be  noted  is  that  as 
our  diagnostic  methods  improve  and  we  come  to  make  diagnoses 
earlier  the  prognosis  will  naturally  improve.  For  if  the  average 
prognosis  of  any  given  disease  be  ten  years  while  we  are  recog- 
nizing this  disease  only  in  an  advanced  stage  it  stands  to  reason 
that  the  average  prognosis  of  the  same  disease  even  if  not  treated 
in  any  different  way  will  be  increased  to  much  more  than  ten  years 
if  we  learn  to  recognize  it  in  an  early  instead  of  a  late  stage.  A 
man  whose  aneurysm  has  been  recognized  by  physician  A  two 

^  This  did  not  include  a  large  number  of  plainly  manifest  aneurysms  diagnosed  by 
the  usual  clinical  methods. 

"  Johns  Hopkins  Hosp.  Bull.,  1906,  xvii,  24. 

^*  Some  Obser\-ations  on  the  X-ray  Study  of  Twenty-five  Cases  of  Aortic  Aneu- 
rysms, Lancet-Clinic,  Cincinnati,  1910,  ciii,  219. 
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years  earlier  than  by  physician  B  will  be  considered  by  physician 
A  to  have  run  a  two  year  longer  course  than  he  will  be  considered 
by  physician  B. 

The  second  point  of  importance  is  that,  as  it  is,  thoracic  aneurysms 
are  of  much  longer  duration  than  is  usually  thought.  I  have  had 
several  under  observation  for  five  years  without  observing  much 
if  any  change  in  them.  Hirsh  and  Robins-^  have  reported  one  case 
of  twenty-five  years'  duration  substantiated  by  autopsy.  Whip- 
man's  case  lasted  sixteen  years  and  Sir  W.  Gardner's  twelve  years 
(both  quoted  by  Hirsh  and  Robins).  Lebert  (quoted  by  Cumston-°) 
gives  the  following  table  based  on  the  time  from  the  observation 
of  the  first  sjTnptoms  until  death  took  place: 
3  months.     4  cases. 

3  to  G  months.  12  cases. 
12  to  15  months.  17  cases. 
15  to  18  months.  10  cases. 
18  to  24  months.  14  cases. 
24  to  36  months.  10  cases. 
36  to  48  months.      8  cases. 

4  to  10  years.  9  cases. 

Duration  of  Life  of  Patients  with  Aneurysm.  Hall's  experience  in 
35  cases  in  private  practice  w^as  as  follows:  " Excluding  all  doubtful 
cases  and  cases  in  which  I  have  not  been  able  to  trace  final  results, 
and  excluding  also  a  patient  wJw  was  alive  ten  years  after  I  had 
made  a  diagnosis  of  aneurysm,  1  find  that  the  average  duration  of 
life  works  out  a  little  over  two  years  and  eight  months."  There 
were  2  cases  in  which  death  occurred  nine  months  after  the  appear- 
ance of  s\Tnptoms  suggestive  of  aneurysm  and  1  case  in  lohich  death 
was  delayed  seven  years. 

The  third  point  in  prognosis  is  that  a  large  percentage  of  the 
cases  terminate  by  rupture.-^  They  therefore  constitute  an  impor- 
tant factor  in  the  number  of  sudden  deaths.  The  patient  with  a 
thoracic  aneurysm  is  in  danger  of  sudden  death  at  any  time. 

In  my  Charity  Hospital  series  it  would  appear  that  abdominal 
aortic  aneurysms  are  more  prone  to  rupture  that  are  thoracic  aortic 
aneurysms.  Out  of  50  thoracic  aneurysms  11  were  reported  rup- 
tured, whereas  10  out  of  17  abdominal  aortic  aneurysms  were  so 
reported.  Upon  this  point  I  have  been  unable  to  find  any  addi- 
tional data  in  the  literature.  The  ruptures  in  the  Charity  Hospital 
necropsies  occurred: 


-5  a  Case  of  Aneurj-sm  of  the  Aorta  of  Twenty-five  Years'  Duration,  Marj-land 
Med.  Jour.,  1903,  xh-ii,  93. 

26  The  Sj-mptomatologj-,  Diagnosis,  and  Treatment  of  Aneurysm  of  the  Thoracic 
Aorta,  Arch.  Diag.,  January,  1913. 

2'  Hall  gives  41  ruptures  in  98  cases  in  one  series  (41  per  cent.)  and  8  ruptures  in 
35  cases  in  another  series  (23  per  cent.).  Browne's  figures  are  64  ruptures  in  IGO 
cases — 42  per  cent. 
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Cases. 

Into  the  esophagus 3 

Into  the  left  lung 1 

Into  the  pericardium 2 

Into  the  trachea 3 

Into  the  left  pleura 1 

Into  the  right  pleura 1 

Total 11 

According  to  the  large  tabulations  of  ruptures  in  the  literature 
rupture  externally  is  uncommon.  More  ruptures  occur  into  the 
pericardium  than  in  any  other  direction. 

TABLE  B. 
Number  of  Cases  Reported  or  Collected  Bv 


Ruptured  into. 


S     i  "3  ° 
o      o 


Total. 


Pericardium 

Left  pleura 

Right  pleura 

Trachea       

Esophagus  

Left  bronchus 

Right  bronchus      .... 

Both  bronchi 

Right  lung 

Left  lung 

Left  ventricle 

Right  ventricle       .... 

Left  auricle 

Right  auricle 

Vena  cava  superior 

Vena  cava  inferior 

Pulmonary  artery         .      .      . 

Mediastinum 

Pericardium  and  right  ven- 
tricle          

Pulmonary  artery  and  right 
ventricle 

Esophagus  and  right  bronchus 

Subserous  tissue- 1 

Externally 

Total 


30 

17 

4 

16 

15 

7 

4. 

"2 
2 
1 
1 
2 
1 

23 
1 
7 
4 


36 

10 

7 

5 

9 


97 


133 


51 


11 
20 

8 
3 

7 

7 


148 

100 

44 

48 

50 

38 

8 

7 

10 

22 

3 

3 

4 

5 

31 

1 

18 

11 


3 

1 

1 

35 


32 


592 


Thus  in  592  autopsies  rupture  occurred  into  the  pericardium 
148  times,  equal  to  25  per  cent;  externally  only  35  times,  equal  to 
5.9  per  cent. 

Conclusions.  1 .  Aneurysms  of  the  thoracic  aorta  are  not  uncom- 
mon. Many  are  "latent"  without  direct  symptoms  or  signs.  They 
are  a  frequent  cause  of  sudden  death. 

2.  The  first  essential  to  their  diagnosis  is  alertness  and  an  atti- 
tude of  suspicion  in  all  cases  of  thoracic  pain  and  of  dyspnea. 

3.  The  classical  picture  with  typical  signs  and  symptoms  is 
characteristic  only  of  far-advanced  cases. 
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4.  Of  all  methods  of  physical  examination  percussion  (of  the 
manubrial  region,  the  first  and  second  intercostal  spaces  and  of 
the  vertebral  column)  has  seemed  to  me  to  yield  information  as 
to  the  existence  of  a  thoracic  aneurysm  at  the  earliest  date. 

5.  The  use  of  the  fluoroscope  and  the  roentgen  rays  routinely 
in  all  cases  of  persistent  chest  pain  and  of  dyspnea  without  appa- 
rent cause  will  reveal  many  latent  aneurysms. 

6.  The  early  recognition  of  aneurysms  will  probably  prove  that 
the  prognosis  as  to  duration  is  much  less  unfavorable  than  has  been 
hitherto  thought. 


AN    UNUSUAL    CASE    OF    SO-CALLED    PSEUDOLEUKEMIA 
(LYMPHOSARCOMA). 

By  L.  :\L  Warfield,  M.D., 

AND 

H.  T.  Kristjansox,  ]M.D., 

MILWAUKEE,    -WISCONSIN. 

As  a  result  of  studies  being  made  at  the  University  of  ^Yisconsin 
and  the  ^Milwaukee  County  Hospital  by  Bunting,  Yates,  and  their 
co-workers,  the  conclusion  is  being  forced  upon  them  that  Hodg- 
kin's  disease  is  one  of  the  group  of  diseases  among  which  are  placed 
leukemia  (lymphatic),  chloroma,  lymphosarcoma,  pseudoleukemia, 
Banti's  disease,  mycosis  fungoides,  and  certain  forms  of  osteo- 
arthritis. 

We  have  been  on  the  lookout  for  a  patient  showing  one  or  more 
of  these  diseases  in  combination  or  transformation  of  one  into  the 
other.  It  was  only  recently  that  opportunity  was  afforded  of 
observing  a  case  which  appeared  to  be  typical  lymphosarcoma  on 
first  admission.  Upon  readmission,  the  lilood  picture  was  that  of 
acute  lymphatic  leukemia  and  glands  removed  from  the  axilla  just 
before  death  showed  a  picture  indistinguishable  from  the  appear- 
ance which  we  believe  is  typical  of  Hodgkin's  disease.  The  follow- 
ing is  the  history,  with  autopsy  and  bacteriological  findings: 

J.  T.,  a  Russian,  aged  twenty-five  years,  was  admitted  to  the 
Milwaukee  County  Hospital  September  8,  1914,  complaining  of 
swelling  of  glands  of  neck,  groin,  and  armpits.  There  was  nothing 
of  moment  in  the  family  history.  He  had  always  been  strong  and 
well,  and  never  had  venereal  disease.  Up  to  two  months  before 
admission  he  was  in  good  health.  About  that  time  he  noticed 
swelling  under  the  angle  of  the  left  jaw,  followed  in  a  short  time  by 
swelling  in  the  left  axilla  and  on  the  opposite  side  of  the  neck. 
Three  weeks  after  the  swellings  appeared  in  the  neck  he  noticed 
lumps  in  both  groins.  There  was  no  pain  or  discomfort.  Recently 
he  had  lost  some  weight. 
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On  examination  he  was  found  to  be  a  large,  well-muscled  man. 
The  teeth  showed  some  pyorrhea;  the  tonsils  were  small  and  hidden 
between  the  faucial  pillars. 

The  chest,  heart,  and  abdomen  revealed  nothing  abnormal. 
On  both  sides  of  the  neck,  more  marked  on  the  left  side,  were  swell- 
ings consisting  of  discrete  hard  nodules,  not  adherent  to  the  skin, 
and  not  tender  to  pressure.  On  the  right  side  several  small  glands 
were  felt  under  the  ramus  of  the  jaw  as  well  as  in  the  posterior 
triangle  of  the  neck.  On  the  left  side  the  large  mass  of  glands  was 
confined  to  the  posterior  triangle  of  the  neck,  with  two  or  three 
small  glands  beneath  the  ramus.  Similar  discrete  masses  of  glands 
filled  both  axilla^,  producing  visible  swelling  when  the  arms  were 
raised  above  the  head.  In  both  groins  were  masses  of  glands  2 
to  3  cm.  in  diameter. 


Fig.   1. — Lymph  node  from  groin,     a,  mitotic  figure;  h,  small  round  cells.     B.  L. 
obj.  4  mm.,  ocular  No.  10. 

The  leukocytes  were  9000.  The  average  of  several  differential 
counts  showcfl  08.8  per  cent,  polymorphonuclears;  22.4  per  cent, 
small  mononuclears  (lymphocytes);  0.8  per  cent,  large  lympho- 
cytes; 5.6  per  cent,  transitionals;  2.0  per  cent,  eosinophiles;  0.4 
per  cent,  basophiles.  The  platelets  were  not  increased  in  number 
or  size.     Wassermann  reaction  was  negative. 

To  0.1  mg.  O.  T.  intradermally  there  was  a  marked  reaction 
locally,  and  slight  constitutional  reaction. 

A  gland  removed  from  the  groin  and  examined  microscopically 
was  diagnosed  lymphosarcoma.  Under  the  low  power  there  was  a 
dense  mass  of  cells  of  uniform  size  (Fig.  1),  taking  the  hematoxylin 
stain.  When  looked  at  with  the  high  jjower  the  gland  was  seen  to 
have  lost  its  normal  structure;  there  was  no  proliferation  of  stroma, 
the   "Keimcentra"   were   not  visible,   but  everywhere  were  cells 
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slightly  larger  than  those  of  the  normal  lymph  gland,  with  small  but 
distinct  amount  of  protoplasm.    Mitotic  figures  were  numerous. 

Coley's  mixed  toxin  was  given,  beginning  with  ^  minim;  Sep- 
tember 23,  ^  minim;  25th,  1  minim;  27th,  2  minims;  October  4,  2 
minims;  7th,  4  minims;  9th,  6  minims;  11th,  8  minims;  13th,  10 
minims;  14th,  15  minims.  There  was  a  violent  local  reaction  after 
every  injection,  usually  a  rise  of  temperature,  but  no  chill.  The 
glands  did  not  recede,  but  were  increasing  in  size. 

He  was  then  given  5  minims  of  Coley's  toxins  directly  into  a  large 
gland  in  the  right  axilla.  P'oUowing  this  injection  he  had  a  marked 
constitutional  reaction,  chill  following  twenty  minutes  after  the 
injection,  malaise.  For  three  successive  days  he  was  given  6,  7, 
8  minims  into  different  gland  groups,  the  last  injection  producing 
a  severe  constitutional  reaction. 

He  became  dissatisfied*  as  he  was  getting  weaker,  and  left  the 
hospital  October  27.  His  condition  was  worse  than  it  was  on 
admission.  He  was  readmitted  November  4,  1914.  He  was  much 
weaker,  there  was  marked  edema  in  all  extremities  except  the  left 
arm.  The  glands  everywhere  were  much  increased  in  size.  There 
was  edema  of  the  scrotum  and  penis.  There  was  now  dulness 
beneath  the  upper  part  of  the  sternum.  The  abdomen  was  full, 
somewhat  tense.  The  fulness  was  most  marked  in  the  epigastrium. 
The  liver  was  easily  palpable,  the  spleen  was  enlarged  and  palpable, 
the  notch  easily  felt.  The  leukocytes  numbered  112,000.  A  blood 
smear  showed  the  typical  picture  of  acute  lymphatic  leukemia. 
The  predominating  cell,  97  per  cent.,  was  a  cell  larger  than  a  small 
mononuclear,  with  large  single  nucleus  staining  blue  (Wright's 
stain)  and  a  relatively  large  amount  of  lightly  blue-staining  proto- 
plasm. 

A  gland  was  removed  from  the  riglit  axilla  for  study.  That 
evening  he  seemed  in  no  worse  condition.  He  suddenly  sank,  and 
died  early  on  the  morning  after  the  operation,  November  11,  1914. 

Autopsy  (Dr.  Kristjanson).  The  autopsy  was  performed  about 
sixteen  hours  after  death. 

Amdomical  Diagnosis.  General  lymphatic  hyperplasia,  probably 
lymphosarcoma;  hemoperitoneum;  hemothorax;  edema  and 
hypostatic  congestion  of  lungs;  chronic  hyperplasia  and  lymphatic 
infiltration  of  spleen;  chronic  perisplenitis;  acute  parenchymatous 
degeneration  of  liver,  with  miliary  lymphoid  infiltration;  cloudy 
swelling  of  kidneys,  heart,  adrenals;  arteriosclerosis. 

The  body  is  that  of  a  well-developed  man,  163  cm.  in  length. 
Rigor  mortis  is  very  pronounced  in  the  extremities.  Slight  post- 
mortem lividity  of  dependent  parts.  Pupils  unequal;  right,  7 
mm.;  left,  5.5  mm.  in  diameter.  The  skin  has  a  waxy  appearance. 
Edema  of  lower  extremities  and  right  arm.  Panniculus  adi})osus 
small  in  amount.  In  the  right  axilla  is  an  incised  wound  0  cm.  long, 
neatly  closed  with  black  silk. 
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The  cervical,  axillary,  inguinal,  and  femoral  glands  are  greatly 
enlarged.  They  vary  in  size  from  that  of  a  cherry  to  that  of  an 
English  walnut,  and  are  freely  movable  in  the  subcutaneous  tissue. 
In  the  neck  the  lymph  glands  form  clusters  which  are  situated  on 
both  sides  of  the  sternocleidomastoid  muscle.  The  largest  glands, 
however,  are  found  anterior  to  the  belly  of  the  muscle  on  the  left 
side. 

Abdominal  Cavity.  The  peritoneal  cavity  contains  a  liter  or 
more  of  blood-tinged  fluid,  in  which  the  intestines  float  free  of 
adhesions.  The  peritoneum  is  smooth.  The  stomach  and  intestines 
are  moderately  distended.  In  the  median  line  the  liver  projects 
7  cm.  below  the  ensiform  cartilage.  (The  spleen  was  removed 
prior  to  the  necropsy  aseptically  through  a  15  cm.  long  incision, 
parallel  to  the  left  costal  border,  for  the  purpose  of  taking  cultures.) 


Fig.  2. — Lymph  node  from  groin,     a,  mitotic  tigure;  b,  compact  arrangement  of  cell.9. 
B.  L.  obj.  Vi2  oil  immersion,  ocular  No.  10. 


The  mesenteric  lymph  nodes  are  enormously  enlarged,  forming  a 
solid  nodular  mass,  from  which  a  string  of  greatly  enlarged  glands 
extends  along  the  course  of  the  iliac  vessels  to  the  internal  abdominal 
ring.  Their  course  is  continued  in  the  femoral  region,  where  they 
can  be  easily  palpated  externally.  These  glands  vary  in  size  from 
]  .5  to  3  cm.  in  diameter.  They  are  rather  soft  and  freely  movable 
in  the  adjacent  tissue.  Small,  sessile,  pea-sized  nodes  are  irregularly 
scattered  along  the  mesenteric  attachment  of  the  small  intestine. 
Along  the  portal  vein  is  noted  a  chain  of  enlarged  glands,  extending 
to  the  margin  of  the  transverse  fissure  of  the  liver. 

There  seems  to  be  a  distinct  tenrlency  for  these  glands  to  remain 
discrete  even  after  they  have  reached  an  enormous  size.  The 
smaller  glands  are  firmer  than  the  larger  ones.  All  of  them  seem 
to  be  pretty  well   confined  within   a  capsule.     Cienerally,   these 
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glands  on  section  have  a  fairly  uniform  consistency,  are  of  pale 
gray  appearance.  There  is  no  evidence  of  suppuration  or  necrosis 
on  the  cut  surfaces. 

Pleural  Cavity.  In  the  anterior  mediastinum  and  at  the  bifur- 
cation of  the  trachea  are  found  numerous  enlarged  lymph  nodes. 
The  lungs  nearly  meet  in  the  middle  line.  The  left  pleural  cavity 
contains  about  2  liters  of  bloody  fluid,  in  which  the  lung  floats  free 
of  adhesions.  The  right  pleural  cavity  contains  a  small  amount 
of  bloody  fluid.  There  are  numerous  rather  recent  adhesions 
between  the  upper  lobe  of  the  lung  and  the  pleura. 

The  lobes  of  the  right  lung  are  bound  together  by  old  adhesions. 
The  anterior  border  crepitates,  the  posterior  is  heavier,  darker, 
and  crepitates  less.  On  section  it  has  an  excess  of  frothy,  bloody 
fluid.  Weight,  750  gms.  The  left  lung  weighs  (ioO  gms.  It  is  very 
similar  to  the  right  on  gross  appearance,  except  that  the  dark, 
firm  area  in  the  dependent  part  is  smaller.  The  lymph  nodes  along 
the  course  of  the  main  bronchi  are  firm  and  dark  gray  in  color. 

Pericardial  Cavity.  The  pericardium  is  smooth,  shiny,  and  free 
of  adhesions.  It  contains  about  15  c.c.  of  clear,  yellow,  serous 
fluid.  Two  or  three  grayish  areas  of  connective-tissue  proliferation 
are  seen  in  the  epicardium. 

The  heart  weighs  280  gms.  The  valves  appear  normal.  Small, 
slightly  elevated,  yellowish  plaques  are  seen  about  the  aortic  ring 
anil  in  the  ascending  aorta.  The  myocardium  is  brownish  gray  in 
color,  fairly  firm,  but  has  generally  a  turbid  appearance. 

Thymus.  The  normal  site  of  the  thymus  is  replaced  by  a  mass 
of  l\TQphoid  tissue  of  a  very  indefinite  outline. 

Spleeu.  The  spleen  is  enormously  enlarged,  and  weighs  1000 
gms.  The  anterior  border,  which  has  a  dull,  gray,  mottled  appear- 
ance, lies  free  of  adhesions.  The  notch  is  wide,  and  about  2  to  3 
cm.  deep.  The  omentum  is  united  to  the  upper  surface  of  the  spleen 
by  firm  adhesions.  The  capsule  is  somewhat  thickened.  Several 
large,  pale  gray,  circumscriljed  areas  are  noted  over  the  left  half 
of  the  organ.  The  pedicle  is  bound  to  the  surrounding  structures 
by  strong  adhesions.  The  consistency  of  the  organ  is  increased. 
It  cuts  with  some  resistance.  The  cut  surface  reveals  many  irregu- 
lar pale  gray  islands,  surrounded  by  rather  soft,  reddish-brown 
pulp.  The  ]\Ialpighian  corpuscles  are  not  visible.  The  trabeculse 
are  not  especially  prominent,  and  do  not  seem  to  be  increased  in 
thickness. 

Liver.  The  organ  is  greatly  enlarged,  weighing  3970  gms.  The 
capsule  is  smooth,  the  color  a  slightly  mottled  grayish  brown.  The 
consistency  is  not  increased.  On  section  the  lobules  have  a  pale 
periphery,  surrounded  by  a  zone  of  grayish  tissue.  Scattered 
through  the  section  are  numerous  opaque  irregular  islets  a  little 
larger  than  miliary  tubercles.    These  suggest  lymphoid  infiltration. 
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Pancreas.  The  pancreas  is  large  and  firmer  than  normal.  The 
head  is  buried  in  a  cluster  of  lymph  glands,  and  a  chain  of  large 
glands  extends  along  the  upper  border.  Section  shows  an  apparent 
increase  in  the  connective  tissue. 

Suprarenals.  These  are  very  large.  Their  consistency  is  increased. 
On  section,  there  is  evident  thickening  of  the  capsule.  In  the  cut 
surface  there  are  a  few  small  grayish  circumscribed  areas. 

Kidneys.  Together  they  weigh  480  gms.  The  left  is  mucii  larger 
than  the  right.  The  gross  aj^pearance,  however,  is  similar.  The 
capsule  strips  readily,  leaving  a  smooth,  mottled  surface.  On 
section,  the  cortex  is  much  increased,  and  is  of  an  opaque  granular 
appearance.    The  pyramids  are  rather  prominent  and  congested. 

The  urinary  bladder  and  genital  organs  appear  normal. 
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Fig.  3. — Lymph  node  from  axilla,     a,  giant  cells;  b,  endothelioid  cells.      B.  L.  obj. 
4  mm.,  ocular  No.  10. 

Permission  to  remove  the  brain  and  spinal  cord  was  not  obtained, 
and  unfortunately  no  bone  marrow  could  be  taken  for  study. 

Microscopic  Examination.  The  description  of  the  gland  removed 
from  the  groin  has  been  given. 

One  day  before  death,  during  the  time  of  high  leukocytosis,  a 
gland  was  removed  from  the  axilla.  This  gland  was  fairly  firm,  on 
section  succulent,  and  of  a  grayish  color.  The  cut  surface  was 
glistening.  The  microscopic  examination  of  this  gland  was  most 
surprising.  Instead  of  showing  a  uniform  infiltration,  with  lymph 
cells,  the  cells  were  generally  larger,  were  of  various  sizes  (Fig.  3), 
and  contained  varying  amounts  of  protoplasm.  The  stroma  of 
the  gland  was  increased,  endothelioid  cells  were  seen,  and  here 
and  there  a  giant  cell,  containing  several  vesicular  nuclei  and  another 
type,  viz.,  deeply  staining  small  nuclei  were  found.    No  increase  in 
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eosinophiles  was  seen.  The  gland  had  the  appearance  of  what  we 
have  come  to  know  as  Hodgkin's  disease. 

Sections  from  tissues  obtained  at  autopsy  showed  in  all  wide- 
spread cloudy  swelling.  No  lymph  nodules  were  seen  in  sections 
of  the  heart,  lung,  kidney,  or  pancreas.  In  the  spleen  the  normal 
structure  was  completely  destroyed.  The  pulp  was  replaced  by 
lymph  cells,  fibroblasts,  and  plasma  cells.  The  ]Malpighian  bodies 
were  not  found.  There  was  general  microscopic  proliferation  of 
the  stroma.  The  irregular  islands  noted  on  gross  section  were  seen 
to  be  areas  of  more  or  less  organized  connective  tissue,  following 
upon  widespread  pulp  necrosis.  Scattered  small  round  cells,  a  few 
eosinophiles,  and  fragments  of  nuclei  of  polynuclear  leukocji:es 
are  seen  in  the  new  connective  tissue.  (Probably  these  necroses 
resulted  from  the  injection  of  Coley's  toxins.)  Here  and  there  are 
very  small  areas  of  necrosis,  infiltrated  with  nuclear  fragments. 
Scattered  here  and  there  are  seen  giant  cells,  for  the  most  part 
situated  in  the  lighter  areas  rather  than  in  the  lymph  nodules. 

The  liver  cells  showed  marked  swelling,  a  granular  appearance, 
and  the  columns  of  the  lobules  were  widely  separated.  In  the  inter- 
columnar  spaces  were  collections  of  lymph  cells  apparently  in  the 
capillaries.  Here  and  there  in  the  portal  spaces  were  collections 
of  lymph  cells  large  enough  to  distort  the  adjacent  loDules.  These 
nodules  contained  not  only  lymph  cells,  but  larger  endothelioid 
cells,  and  an  occasional  giant  cell. 

Bacteriological  Examination.  Cultures  from  inguinal  glands 
were  made  by  placing  pieces  of  the  glands  in  tubes  of  Dorsett's 
egg  medium,  glycerin-phosphate-agar,  and  blood  serum.  The 
tubes  were  carefully  sealed  and  incubated  at  37°  C.  Four  tubes 
out  of  twelve  remained  sterile.  Five  contained  a  pure  culture  of 
white  cocci,  culturally  and  morphologically  resembling  Staphy- 
lococcus pyogenes  albus;  the  remaining  tubes  showed  mixed  growth 
of  rapidly  growing  and  liquefying  organisms,  including  a  few  cocci. 

Shortly  before  death  implants  were  made  from  an  axillary 
gland  removed  at  operation,  in  tubes  of  blood  serum,  glycerin  agar, 
and  Dorsett's  egg  medium.  Eighteen  implantations  were  made. 
The  tubes  were  carefully  sealed.  At  the  end  of  twenty  days  ten 
tubes  remained  sterile.  Six  contained  a  pure  culture  of  white 
cocci  and  two  showed  mixed  growth.  In  one  of  these  tubes  was 
noted  a  pleomorphic  organism,  strongly  suggestive  morphologically 
of  a  diphtheroid,  but  unfortunately  it  was  outgrown  before  it  could 
be  isolated  in  a  pure  culture.  In  a  similar  manner,  under  strict 
aseptic  precautions,  twelve  implantations  were  made,  on  special 
culture  media,  from  the  spleen  six  hours  after  death.  There  was 
no  growth  in  nine  tubes.  Three  tubes  contained  organisms  that 
proved  to  be  white  cocci. 

Bunting  and  Yates  seem  to  have  proved  that  Hodgkin's  disease 
is  a  specific  infection  due  to  the  B.  Hodgkini.     Bunting  has  sue- 
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ceeded  in  isolating  these  diphtheroids  in  pure  culture  from  all  of 
the  diseases  mentioned  within.  It  would  seem,  therefore,  that  a 
very  close  relationship  must  exist  among  these  diseases. 

A.  Fraenkel,  in  1895,  stated  that  he  believed  acute  leukemia 
was  an  infectious  disease.  E.  Fraenkel  recently  (1914)  expressed 
the  belief  that  there  was  a  close  relationship  between  lymphosarcoma 
and  leukemia  (aleukemia),  but  he  did  not  think  they  were  identical. 

Oliver  in  a  long  careful  criticism  of  the  whole  question  of  lympho- 
sarcoma, endothelioma,  and  Hodgkin's  disease  came  to  the  con- 
clusion that  the  microscopic  picture  of  the  glands  was  indeed 
different  in  typical  examples  of  these  diseases,  but  it  was  altogether 
a  matter  of  the  part  of  the  gland  most  involved.  In  other  words, 
he  argued  for  the  unity  of  lymphosarcoma  and  Hodgkin's  disease. 


Fig.  4. — Lymph  node  from  axilla,     a,  giant  cells;  b,  endothelioid  cells.     B.  L.  obj. 
Vi2  oil  immersion,  ocular  No.  10. 


Craig  reported  a  case  of  a  man  seen  by  him  on  fc'eptember  18, 
1901.  There  was  a  tenderness  over  the  sternum;  marked  glandular 
enlargement  everywhere;  the  spleen  was  enlarged  and  tender. 
The  first  blood  examination  showed  "nothing  abnormal  beyond 
a  slight  leukocytosis."  About  one  month  later  there  were  152,000 
leukocytes  per  cubic  millimeter,  nearly  all  of  which  were  lympho- 
cytes. 

At  the  autopsy  the  liver  was  full  of  lymph  cells,  crowded  in  the 
l)()rtal  spaces  like  lymphomata.  The  spleen  i)ulp  was  replaced  by 
lymph  cells.  The  kidney  glomeruli  were  full  of  lymph  cells.  There 
was  a  cartilaginous,  yellowish-white  growth  beneath  the  sternum 
in  the  mediastinum  and  between  the  adjacent  upper  ribs.  Micro- 
scoj)ically  the  tissue  was  composed  of  reticulum  and  lymph  cells. 
The  diagnosis  of  lymphosarcoma  was  made. 

Wende,  in  1901,  reported  a  case  of  a  man,  aged  twenty-six  years, 
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who  first  noticed  induration  in  the  skin  over  the  left  temple  five 
months  before  he  was  seen.  The  growth  was  rapid.  Next  was 
noticed  a  circumscribed  hardness  in  the  skin  of  the  left  cheek.  The 
lymph  glands  in  the  neck  rapidly  enlarged,  were  hard  and  tender; 
first  the  preauricular,  then  the  postauricular,  the  inferior  maxillary, 
and  the  cervical.  A  spot  in  the  skin  near  the  left  nipple  soon 
appeared  and  rapidly  increased  in  size.  The  blood  was  normal. 
A  differential  count  showed:  polymorphonuclears,  68  per  cent.; 
small  mononuclears,  27  per  cent.;  large  lymphocytes,  and  transi- 
tionals,  4  per  cent.;  eosinophiles,  1  per  cent. 

There  was  general  bronzing  of  the  skin,  thought  to  be  due  to 
arsenic,  which  had  been  given  in  large  doses. 

The  patient  had  purpura  and  swollen  gums.  Three  months 
after  he  was  seen  the  leukocytes  were  34,()()(),  lymphocytes,  95.5 
per  cent.  "The  cells  were  of  greater  dimension  than  those  of  the 
ordinary  cell. "  Later  there  was  marked  anemia,  45,000  leukocytes, 
95.3  per  cent.  lymphoc>i;es.  The  spleen  was  enlarged  and  the 
glands  were  everywhere  increased  in  size.  He  developed  an  acute 
infection  from  the  tonsils.  The  spleen  and  lymph  glands  receded 
markedly  in  size.  Death  occurred  with  symptoms  of  general  sepsis. 
The  pathological  description  resembles  that  of  leukemia.  Nowhere 
are  there  any  sections  which  could,  from  the  description,  be  called 
Hodgkin's  disease. 

^Ye  do  not  believe  that  what  might  be  called  terminal  acute 
leukemia  is  so  uncommon  in  cases  diagnosed  as  lymphosarcoma  or 
pseudoleukemia.  By  following  the  blood  picture  frequently  in 
cases  of  Hodgkin's  disease.  Bunting  has  seen  "the  acute  leukemic 
blood  picture  occur  in  the  course  of  Hodgkin's  disease  and  lympho- 
sarcoma. "    This  was  transient.    It  may  occur  oftener  than  we  think. 

This  case,  we  believe,  lends  weight  to  the  conception  of  the  close 
relationship  among  this  group  of  chronic  lymphatic  tissue  diseases. 
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MEDIASTINAL  LEUKOSARCOMATOSIS    (STERNBERG). 
By  F.  Parkes  Weber,  M.A.,  M.D.,  F.R.C.P, 

SENIOR    PHYSICIAN    TO    THE    GERMAN    HOSPITAL,    LONDON, 
AND 

F.  Wolf,  M.D., 

LATE    HOUSE    PHYSICIAN    TO    THE    HOSPITAL. 

The  term  "leukosarcomatosis,"  which  was  introckiced  by  Carl 
Sternberg,  about  1905,  ought  to  include  all  tumor-like  (that  is  to 
say,  sarcoma-like)  leukemic  gro\Ai:hs  (whether  the  cells  of  the 
g^o\^'th  belong  to  the  lymphoid  or  to  the  myeloid  series)  associated 
with  or  followed  by  leukemic  changes  in  the  circulating  blood. 
The  cases  collected  by  Sternberg  presented  the  features  of  acute  or 
subacute  leukemia  associated  with  tumor-like  formations  in  various 
positions.  He  regarded  cases  of  chloroma  or  chlorosarcomatosis 
as  constituting  one  striking  type  of  his  "leukosarcomatosis,"  and 
at  the  end  of  his  paper  on  chloroma,  published  in  1905,^  he  proposed 
the  term  leukosarcomatosis  (Leukosarkomatose)  for  the  cases  which 
were  formerly  regarded  as  a  combination  of  leukemia  and  lym]5ho- 
sarcomatosis,  and  which  he  had  elsewhere  separated  off  as  a  distinct 
group.  Cases  of  leukosarcomatosis  other  than  chloroma  may,  in 
fact,  be  looked  on  as  cases  of  chlorosarcomatosis,  but  without  the 
greenish  pigment  from  which  chloroma  derives  its  name.  Among 
the  most  remarkable  cases  of  the  kind  are  those  of  "mediastinal 
leukosarcomatosis"  in  young  persons,  in  which  there  is  a  leukemic 
blood  picture  and  in  which  the  mediastinal  tumor  appears  to  be 
growing  from  the  remains  of  the  thymus  gland.  In  the  following 
case  and  in  some  others,  to  which  we  shall  refer  later,  the  growth 
was  moulded  over  the  parietal  pericardium,  covering  it  like  a 
blanket. 

The  case  was  that  of  a  young  man,  F.  K.,  aged  eighteen  years, 
a  clerk,  who  was  admitted  to  the  German  Hospital  on  March  21, 
1914.  The  patient  while  in  the  hospital  was  under  the  care  of  Dr. 
K.  Rupp,  to  whom  our  thanks  are  due  for  permission  to  publish 
this  report.  On  admission  he  was  fairly  well  nourished,  and  said 
that  he  had  been  ailing  for  one  month  and  had  suffered  from  pains 
in  the  right  side.  His  superficial  lymphatic  glands  on  both  sides  of 
the  neck,  in  both  axilline,  and  in  both  groins  were  moderately 
enlarged,  and  so  were  his  tonsils.  His  spleen,  which  felt  hard, 
extended  downward  to  just  below  the  umbilical  level,  and  the 
liver  was  likewise  somewhat  enlarged.  There  was  slight  pyrexia 
of  an  irregular  type.     The  urine  was  free  from  albumin.     There 

'  Carl  Sternberg,  Zur  Kenntnis  des  Chloroms  (Chloromyelosarkom) ,  Beitrage 
zur  path.  Anat.  unci  zur  allg.  Path.,  Jena,  1905,  xxxvii,  437-454. 
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was  a  moderate  pleural  effusion  on  the  right  side,  and  800  c.c.  of 
this  fluid  were  aspirated  on  ]March  25;  its  specific  gravity  was 
1008;  clear;  slightly  red  from  admixture  of  blood.^  A  blood  count 
on  IVIarch  23  proved  the  case  to  be  one  of  leukemia;  the  white 
cells  were  estimated  at  131,000  to  the  cubic  millimeter  of  blood. 
Treatment  by  the  application  of  roentgen  rays  and  the  internal 
use  of  arsenic  was  commenced  soon  after  the  patient's  admission, 
but  the  roentgen-ray  therapy  was  discontinued  after  the  first 
seance,  and  the  case  ran  the  invariably  fatal  course  of  acute  or 
subacute  leukemia.^ 

A  blood  examination  made  on  ]\Iarch  31  gave:  red  cells  3,000,000 
and  white  cells  167,500  to  the  cubic  millimeter  of  blood;  hemoglobin, 
49  per  cent.  Of  the  white  cells,  96  per  cent,  were  lymphocytes 
(mostly  rather  large),  2  per  cent,  were  polymorphonuclear  neutro- 
philes,  and  2  per  cent,  were  transitionals.  A  few  nucleated  red 
cells  were  seen.  The  erythrocytes  showed  no  poikilocytosis,  anisocy- 
tosis,  or  polychromatophilia.  On  April  12  the  right  pleural  effusion 
was  again  tapped  and  1700  c.c.  of  a  cloudy  fluid  was  removed;  it 
was  of  specific  gravity  1015,  and  yielded  a  slightly  sanguineous 
coagulum  on  standing. 

In  the  second  half  of  April  it  was  obvious  that  the  patient  was 
going  down  hill  and  rapidly  losing  strength.  There  had  been  much 
ei)istaxis.  There  were  purpuric  spots  (petechia)  on  the  legs  and 
retinal  hemorrhages  in  both  eyes.  Smce  admission  there  had  often 
been  slight  pyrexia  (up  to  100°  F.).  The  lower  extremities  became 
edematous  and  the  petechise  gradually  increased  in  number;  dark 
ecchymoses  appeared  spontaneously  about  both  eyes.  On  iVpril 
23  a  fresh  })lood  count  gave  1,500,000  red  cells  and  176,000  white 
cells  to  the  cubic  millimeter  of  blood;  nearly  all  the  white  cells 
were  large  lymphocytes,  and  no  nucleated  red  cells  were  seen  on 
that  occasion.  About  that  time  the  feces  were  ffuid  and  colored 
red  with  blood.  The  spleen  diminished  somewhat  in  size  toward 
the  end  of  life,  and  a  swelling  appeared  on  the  right  side  of  the 
upper  jaw  (of  septic  dental  origin?).  The  patient  died  on  May  5, 
1914,  six  and  a  half  weeks  after  admission. 

In  regard  to  the  nature  of  the  mononuclear  white  cells  (large 
lymphocyte  type)  in  the  present  case,  Dr.  Gordon  Ward  kindly 
examined  some  blood  films  (of  April  27)  for  us.    He  thought  they 

-  In  cases  of  leukemia,  pleural  effusions  are  seldom  noted  during  life;  they  are  said 
to  be  always  colored  from  admixture  of  blood.  At  the  Societe  medicale  des  hopitaux 
de  Paris  (Bull,  et  Mem.,  1914,  3d  series,  xxxvii,  545),  in  March,  1914,  Gouget  and 
Mdlle.  de  Pfeffel  described  a  case  of  leukemia  "h  forme  pleuretique"  in  a  woman, 
aged  sixty-three  years.  Her  illness  commenced  suddenly  with  signs  of  pleurisy 
on  the  right  side,  and  she  died  ten  days  later.  Her  blood  contained  1,302,000  red 
cells  and  62,000  white  cells  to  the  cubic  mOUmeter,  and  68  per  cent,  of  the  white  cells 
belonged  to  the  "large  non-granular  mononuclear"  class.  The  pleura  was  found 
sprinkled  with  Uttle  granules  made  up  of  the  white  cells. 

3  Neither  roentgen-ray  therapy  nor  arsenic  nor  any  known  form  of  treatment 
appears  to  be  of  any  use  in  cases  of  acute  (and  subacute)  leukemia. 
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were  'precursors  of  the  ordinary  lymphocyte  type  and  that  the 
leukemia  was  of  the  lymjjhemic  type.  lie  pointed  out  that  there 
were  many  "Rieder  cells''^  present,  but  that  he  saw  no  nucleated 
red  cells  and  no  myelocytes  such  as  one  would  expect  to  he  j^resent 
in  any  myehnd  leukemia,  even  in  an  acute  myelemia. 

Necropsy.  On  examining  the  contents  of  the  thorax  a  hard 
white  tumor-like  mass  was  seen  in  the  superior  mediastinum, 
ajjparently  orif^inating  at  the  site  of,  and  enclosing  the  remains 
of,  tlie  thymus  glarul.  It  spread  downward  over  the  parietal  peri- 
cardium, almost  the  whole  of  which  it  enclosed,  "like  a  blanket." 
There  was  some  pleural  effusion  on  the  right  side.  The  heart 
(weight  11  ounces),  lungs,  and  aorta  showed  nothing  special.  The 
.spleen  was  enlarged,  weighing  27|  ounces  and  measuring  18  x  12 
X  6  cm.  It  was  of  rather  hard  consistence  anrl  contained  several 
anemic  infarcts  (doubtless  of  leukemic  thrombotic  origin;,  and  its 
substance,  excepting  the  infarcts,  was  of  a  dark  crimson  color. 
There  were  several  perisplenitic  adhesions.  The  liver  was  enlargerl, 
weighing  80  ounces,  but  on  section  by  naked-eye  examinaticjii 
it  appeared  normal.  The  kidneys,  weighing  together  13  ounces, 
were  pale.  Xf^thing  special  was  noted  in  the  pancreas,  alimentary 
canal,  or  thyroid  gland.  The  brain  and  spinal  cord  were  not 
examined.  The  lymphatic  glands  were  moderately  enlarged 
throughout;  many  of  them  were  white,  others  were  of  a  reddish 
color;  among  the  latter  were  some  of  the  mesenteric  and  some 
of  the  cervical  glands.  The  right  humerus  was  sawed  open  longi- 
tudinally and  the  marrow  in  the  shaft  was  found  to  be  of  a  bright 
red  color. 

Microscopic  Kxamixatiox.  1.  Thr  Titiiior-lil-f  Mass  in  the 
Mediastinura  Enclosing  the  Remains  oj  the  Thymwf  (Hand.  What 
remained  of  the  thymus  gland  consisted  of  lymphoid  cells  with  a 
follicular  arrangement,  and  included  a  few  calcified  Ijodies,  probably 
rierived  from  Ilassall's  corpuscles.  The  tissue  outside  the  capsule 
of  the  thymus  gland  was  permeated  with,  and  in  fact  consisted  of, 
lymphoid  cells  of  the  "large  h'mphocyte"  class,  i.  e.,  of  the  .same 
type  as  those  within  the  capsule. 

2.  A  Portion  oj  the  Tumor-like  Ma.is  (hiUide  the  Remnant  oj  the 
Thymus  Gland.  It  was  found  to  consist  chiefly  of  the  same  kind 
of  lym};h(jid  cells  of  the  "large  lymphocyte"  class  as  those  .seen 
in  So.  I.  The  tissue  included  scattered  fat  vesicles,  and  was 
evidently  comiective  tissue  densely  pormeatf-d  by  the  lymphoid 
cells  in  question. 

3.  Part  oj  the  Growth  jroni  the  Parietal  Pericardium.  It  coii^i.-^ted 
of  fatty  connective  tissue  permeated  with  the  same  kind  of  lymphoid 
cells. 

*  "Rieder  cells"  or  "Rieder  lymphocj'tes"  are  cells  of  the  large  lymphocyte  class, 
but  with  kidney-shaped  or  rnultilobed  nucleus,  their  cytoplasm  resembling  that  of 
the  lymphorytea  in  regard  to  staining  affinities. 


234         WEBER,  wolf:  mediastinal  leitkosarcomatosis 

4.  .4  Lymphaiic  Gland  from  the  Left  Side  of  the  Xeck.  The  gland 
showed  hyperplasia  of  lymphoid  cells,  and  the  surrounding  con- 
nective tissue  (outside  the  capsule  of  the  gland)  was  infiltrated 
with  the  same  kind  of  lymphoid  cells. 

5.  The  Spleen.  Sections  showed  relative  increase  in  the  size  of 
the  lymph  follicles  (Malpighian  corpuscles)  and  congestion  of  the 
splenic  pulp  between  the  lymph  follicles.  But  the  whole  splenic 
substance  was  more  or  less  permeated  with  lymphoid  cells  (of  the 
same  kind  as  those  seen  in  the  microscopic  examination  of  the 
other  organs).  A  few  eosinophile  cells  were  seen  in  the  sections. 
The  Prussian-blue  reaction  for  free  iron  gave  a  negative  result. 

6.  The  Liver.  A  section  of  the  right  lobe  showed  great  inter- 
acinous  infiltration  with  the  same  kind  of  lymphoid  cells.  A 
section  of  the  liver  was  examined  for  the  Prussian-blue  reaction 
(for  free  iron),  with  negative  result. 

7.  Kidney.  The  sections  showed  patchy  infiltration  of  the  organ 
with  lymphoid  cells  of  the  same  type.  The  cells  in  question 
separated  the  tubules  and  glomeruli  of  the  kidney  without  destroy- 
ing them.  The  renal  tubules  api)eared  to  have  undergone  extreme 
"cloudy  swelling."  The  Prussian-blue  reaction  for  free  iron  gave 
a  negative  result. 

8.  Bone-marrow  from  the  Shaft  of  the  Right  Humerus.  It  con- 
sisted chiefly  of  lymphoid  cells,  similar  to  those  permeating  the 
other  organs.  Some  of  these  lymphoid  cells  were  undergoing  divi- 
sion. There  were  likewise  erythroblasts,  and,  scattered  here  and 
there,  were  bone-marrow  giant-cells,  eosinophile  cells,  and  scanty 
fat  vesicles. 

Summing  up  it  may  be  said  that  all  the  tissues  examined  were 
permeated  with  a  kind  of  lymphoid  cell,  the  mediastinal  "tumor" 
being  perhaps  merely  a  local  exaggeration  of  this  lymphoid  permea- 
tion, connected  with,  and  apparently  growing  from,  the  remnant 
of  the  thymus  gland.  The  conclusion  was  unavoidable  that  the 
lymphoid  cells  which  permeated  the  various  tissues  of  the  body 
were  of  the  same  kind  as  the  lymphoid  cells  which  during  the 
patient's  life  constituted  l)y  far  the  greatest  portion  of  the  white  cells 
in  his  circulating  blood.  As  has  already  been  stated,  these  cells  should 
probably  be  regarded  as  cells  of  the  large  lymphocyte  class,  or 
rather  as  "lymphoblasts,"  the  precursors  of  lymphocytes,  rather 
than  as  "  myeloblasts,"  the  non-granular  precursors  of  the  myelocyte 
series.  Here  it  may  be  mentioned  that  the  guaiac  reaction  with  the 
patient's  blood  (tried  according  to  the  directions  given  in  Otto 
Naegeli's*  work)  gave  a  negative  result.  Dr.  J.  S.  Dunn^  was  kind 
enough  to  try  the  ox^'dase  reaction  for  us  in  blood  films  taken  during 
life  and  sections  of  the  tissues  made  after  the  patient's  death.    He 

5  Blutkraukheiten  unci  Blutdiagnostik,  second  German  edition,  Leipzig,  1912,  p.  93. 
*  The  Use  of  the  Oxydase  Reaction  in  the  Differentiation  of  Acute  Leukemias, 
Quarterly  Journal  of  Medicine,   Oxford,   1913,  vi,  293. 
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found  that  the  vast  majority  of  the  mononuclear  (lymphoid)  cells 
gave  no  oxydase  reaction,  but  that  a  few  did  give  one,  the  propor- 
tion of  positively  reacting  cells  being  more  considerable  in  the 
kidney  than  in  the  other  organs. 

Sections  of  the  various  organs  stained  by  the  Unna-Pappenheim 
methyl-green-pyronin  method  showed  that  the  cells  under  dis- 
cussion (of  which  the  cell-infiltrates  practically  consisted)  some- 
times tended,  according  to  their  staining  reactions,  to  resemble 
plasma  cells,  some  of  them  staining  almost  like  plasma  cells,  though 
most  of  them  stained  like  "  large  lymphocytes."  (We  have  to  thank 
Dr.  J.  C.  G.  Ledingham  for  looking  through  the  specially  stained 
sections  for  us.) 

Other  Cases.  With  our  present  case  may  be  compared  a  case 
of  mediastinal  leukosarcomatosis  described  by  W.  Mager'^  (of 
Briinn)  in  1909.  His  patienr  was  a  man,  aged  twenty-one  years, 
with  a  pleural  effusion  (a  transudate)  and  enlargement  of  the 
lymphatic  glands  in  the  neck  and  axilla  on  the  side  of  the  effusion. 
Dilated  thoracic  veins,  subconjunctival  ecchymoses,  enlargement 
of  the  spleen,  and  dyspnea,  were  notable  features  of  the  clinical 
picture.  A  blood  count  gave  810,000  white  cells  to  the  cubic  milli- 
meter of  blood,  of  which  95  per  cent,  were  large  mononuclear  cells 
of  the  kind  found  in  C.  Sternberg's  leukosarcoma  cases.  The 
necropsy  showed  the  presence  of  a  large  infiltrating  timior-like  mass 
in  the  anterior  mediastinum,  consisting  of  characteristic  cells  of 
the  same  class.  The  illustration  accomj)anying  Mager's  paper 
shows  that  the  condition  was  very  similar  to  that  found  in  the  case 
which  forms  the  chief  subject  of  our  present  communication.  The 
main  mass  of  the  tumor  was  in  the  region  of  the  thymus  gland,  but 
prolongations  downward  had  grown  over  the  parietal  pericardium, 
enveloping  it  like  a  blanket. 

Another  remarkable  case  of  mediastinal  leukosarcomatosis  was 
reported  by  W.  D.  O'Kelly^  in  1914.  The  patient  was  a  tall,  slender 
youth,  aged  nineteen  years.  He  got  a  severe  wetting  on  August 
13,  1913,  and  felt  unwell  after  it.  He  then  seemed  weak  and 
"remained  idle."  He  was  admitted  to  the  hospital  on  September 
19,  1913.  The  temperature  was  100°  F.  The  splenic  dulness  was 
somewhat  increased.  There  was  stomatitis.  The  blood  serum, 
which  had  a  milky  appearance,  gave  a  negative  Wassermann  reac- 
tion for  syphilis. 

Blood  Examination.  There  were  1,472,000  red  cells  and  295,000 
white  cells  to  the  cubic  millimeter  of  blood;  hemoglobin,  26.25 
per  cent.  The  differential  count  of  white  cells  gave:  polymor- 
phonuclear neutrophiles,  1.5  per  cent.;  neutrophile  myelocytes, 
0.5  per  cent.;  lymphocytes,   15.5  per  cent.;  large  mononuclears, 

'  Zur  Kliiiik  dcr  Leukosarkomatose,  Wiener  nied.  Wchnschr.,   1909,  lix,  column 
"  Dublin  Journal  Med.  Sci.,  1914,  cxxxvii,  409. 
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3.5  per  cent.;  myeloblasts  and  lymphoblasts,  79  per  cent.  The 
general  condition  of  the  patient  became  steadily  worse,  though  the 
stomatitis  disappeared.  His  temperature  ranged  between  100° 
and  104°  F.  His  pulse  was  100  to  140  per  minute  and  his  respira- 
tion was  24  to  36.  There  was  slight  epistaxis  on  October  3.  Death 
took  place  on  October  5,  1913.  Clinically,  the  author  pointed  out, 
the  case  was  one  of  acute  leukemia  of  the  "large  lymphocyte"  class, 
and  the  "leukosarcomatosis"  was  not  discovered  during  life.  At 
the  postmortem  examination,  "on  removing  the  sternum  a  large 
pale  pink  mass,  the  size  of  a  closed  fist,  was  seen  filling  up  the 
superior  mediastinum.  It  was  moulded  on  the  pericardium  and  the 
great  vessels  were  surrounded  by  it.  The  trachea  was  embedded 
in  its  posterior  wall.  On  section  it  was  firm,  with  a  few  necrotic 
areas  of  the  size  of  a  six-penny  piece.  None  of  the  usual  thymic 
remnants  were  seen.  .  .  .  Xo  pleural  adhesions  were  present." 
No  evidences  of  tuberculosis  were  discovered.  A  specimen  of  the 
blood  from  the  heart  taken  at  the  time  of  the  necrop.sy  yielded  a 
pure  culture  of  B.  coli.  Microscopic  examination  showed  the 
mediastinal  mass  to  have  the  structure  of  Sternberg's  leukosar- 
comatosis. It  apparently  contained  no  concentric  corpuscles  of 
Hassall.  There  was  typical  cellular  (leukemic)  infiltration  of  the 
kidneys  and  liver.  For  further  details  the  reader  musu  be  referred 
to  the  orighial  paper. 

Another  excellent  illustration  of  mediastinal  leukosarcomatosis 
is  fin-nished  by  a  specimen  in  the  Pathological  Museum  of  St. 
Bartholomew's  Hospital,  London,  classified  as  "sarcoma  with 
lymphemia"  among  "Diseases  of  the  Thymus  and  Thyroid 
Glands."^  The  patient,  a  girl,  aged  five  years,  who  died  after 
five  weeks'  illness,  had  a  blood  ]jicture  of  lymphocytic  leukemia. 
The  red  cells  were  estimated  at  2,()()(),()(J0  per  cubic  millimeter  of 
blood;  the  white  cells  numbered  60,000  per  cubic  millimeter,  of 
which  88.5  per  cent,  were  lymphocytes.  At  the  necropsy  the 
anterior  mediastimmi  was  foimd  to  be  occupied  by  a  large  solid 
yellow  gro\\'th,  which  lay  upon  the  upper  half  of  the  pericardium 
and  partially  en^'eloped  the  lower  two-thirds  of  the  trachea.  The 
parietal  pericardium,  but  not  the  visceral  pericardium,  was  infil- 
trated. The  kidneys  of  the  patient  were  infiltrated  with  yellowish 
secondary  deposits,  consisting  of  small  round  cells. 

Remarks.  The  above-described  cases  were  all  characterized  by 
the  presence  of  acute  or  subacute  leukemia  in  association  with  a 
tumor-like  mass  in  the  superior  mediastinum,  which  had  spread 
downward  over  the  pericardium.  The  following  case  is  somewhat 
different.  The  patient,  S.  S.,  was  a  well-developed  man,  aged  fifty- 
seven  years,  admitted  to  the  hospital  under  one  of  us  (F.  P.  W.) 
on  ]May  27,  1915,  with  a  history  of  having  been  ill  for  about  five 

'  St.  Bartholomew's  Hospital  Reports,  London,  xlii,  207,  No.  2309,  b.  4. 
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months.  In  the  hospital  there  were  general  bronchitic  signs, 
with  impaired  resonance  at  the  base  of  the  right  lung;  there  was 
at  one  time  some  purulent  sputum  containing  blood.  The  breath- 
ing was  slightly  stridulous,  and  there  seemed  to  be  inspiratory 
difficulty.  There  was  never  any  fever  in  the  hospital,  but  rapidly- 
increasing  weakness  was  obvious.  The  patient  died  on  June  9, 
1915.  The  postmortem  examination  showed  the  presence  of  a 
large,  hard,  white,  tumor-like  mass  in  the  mediastinum.  It 
inchided,  and  seemed  to  be  growing  from,  the  pigmented  bronchial 
glands  at  about  the  level  of  the  bifurcation  of  the  trachea.  It 
enclosed  the  descending  jiortion  of  the  thoracic  aorta,  the  lower 
portion  of  the  trachea,  and  both  bronchi,  causing  bronchial  stenosis, 
the  lumen  of  each  bronchus  being  diminished  by  about  half  of  its 
diameter.  The  growth  in  question  infiltratcfl  the  lower  part  of  the 
right  lung,  and  a  small  portion  of  the  left  lung  close  to  the  left 
bronchus.  The  other  organs  showed  no  special  n  acroscopic  change, 
and  there  was  no  noteworthy  enlargement  of  lymphatic  glands 
other  than  the  mediastinal  ones.  The  microscopic  section  (for 
which  we  are  greatly  indebted  to  Dr.  Hans  Schn  idt)  showed  that 
the  mediastinal  growth  consisted  ])ractically  entirely  of  round 
cells  of  the  lymphocyte  of  lymphoblast  type.  Below  the  capsule 
of  the  kidney  and  in  the  portal  spaces  of  the  liver  were  small  infil- 
trates of  the  same  kind  of  round  cells.  It  is  unfortunate  that  no 
exan  illation  of  the  patient's  blood  was  made,  l)ut  there  can  hardly 
be  any  doubt  that  the  case  belonged  to  Sternberg's  "leukosar- 
corratosis"  group,  though  it  differed  somewhat  from  the  preceding 
cases  in  regard  to  the  position  of  the  main  tumor-like  mass. 

From  the  pathological-anatonncal  ])oint  of  view  there  are,  of 
course,  besides  the  mediastinal  group  and  the  striking  chloromatous 
group,  several  other  varieties  of  Sternberg's  "leukosarcomatosis." 
Cases  need  not  necessarily  be  associated  with  obvious  leukemic 
changes  in  the  circulating  blood,  and  it  is  permissible  to  speak  of 
"aleukemic"  cases  when  such  changes  are  wanting.  One  of  us  has 
recently  written  on  a  remarkable  form  of  leukosarcomatosis  occur- 
ring chiefly  in  children  in  which  the  kidneys  are  permeated  with 
round  cells  of  the  lymphocyte  or  lymphoblast  type,  and  in  which 
there  may  or  may  not  be  obvious  leukemic  changes  in  the  circulating 
blood.  10  ' 

"  F.  Parkes  Weber,  A  Note  on  Lymphocytomatosis  or  Lymphoblastoraatosis, 
especially  of  the  Kidneys,  British  Journal  of  Children's  Diseases,  London,  1915, 
vol.  xii,  268-274. 
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ACUTE  MYELOBLASTIC  LEUKEMIA  IN  ITS  RELATION  TO 
PRIMARY  ANEMIA. 

By  S.  \V.  Sappixgton,  M.D., 

PHILADELPHIA. 

The  following  case  is  aptly  illustrative  of  a  type  of  bloorl  disease 
in  which  the  anemic  and  leukemic  features  compete  for  primary 
importance  and  invite  critical  comment. 

Case  HisxoPtY. — H.  R.,  aged  forty-six  years,  male,  white, 
foundryman.  Entered  Hahnemann  Hospital  November  25,  1914, 
complaining  of  extreme   weakness  and  prostration. 

The  family  history  was  negative.  The  patient  had  measles 
in  childhood  and  typhoid  fever  at  twenty-one;  otherwise  the  past 
history  was  quite  negative.  He  had  never  used  alcohol,  tobacco, 
or  drugs;  he  was  never  exposed  to  poisons  such  as  lead  or  phos- 
phorus; he  strenuously  denied  gonorrhea  and  sx-philis.  There 
was  no  history  of  tuberculosis.  He  was  married  and  had  six  children, 
one  dying  of  diphtheria. 

Two  or  three  years  ago  the  patient  had  considerable  trouble 
with  decaying  teeth,  and  had  all  of  those  in  the  upper  and  part  of 
those  in  the  lower  jaw  removed.  Since  then  he  has  been  wearing 
plates.  According  to  various  members  of  his  family,  and  his  own 
physician,  the  patient  had  been  distinctly  and  even  markedly 
anemic  for  not  less  than  six  months  and  possibly  a  year.  This  was 
evidenced  by  a  striking  yellow  pallor  obvious  to  all  his  relatives 
and  friends.  Six  weeks  before  entering  the  hospital  he  scraped  the 
skin  ofi'  his  left  arm  at  the  wrist,  and  this  in  a  few  days  became 
infected.  Carbuncle-like  suppuration  developed  and  extended  a 
short  distance  up  the  arm,  but  was  controlled  by  incision  and 
general  surgical  treatment,  and  is  now  completely  healed.  Two 
weeks  after  the  arm  infection,  however,  the  patient  became  so  weak 
that  he  had  to  stop  work,  and  his  physician  was  impressed  with  the 
rapid  increase  of  the  anemic  pallor  and  general  illness  from  the  time 
of  the  infection.  Outside  of  weakness  and  dyspnea,  dizziness  or 
faintness  on  effort,  the  case  was  symptomless.  There  was  neither 
gain  nor  loss  of  weight.  There  had  never  been  any  glandular 
enlargement.  There  was  no  history  of  hemorrhage  at  any  time  or 
from  any  place,  and  there  was  no  bleeding  while  in  the  hospital. 

ExA^iiNATiox.  The  patient  was  plainly  seen  to  be  extremely 
anemic.  The  marked  anemic  pallor  with  the  yellowish  tinge  and  the 
fairly  fleshy  condition  of  the  subject  suggested  pernicious  anemia. 
The  mucous  membranes  were  very  pale.  Along  the  lower  incisors 
and  bicuspids  there  was  pyorrhea  alveolaris.  At  a  later  period 
an  ulcerated  area  at  the  junction  of  the  natural  and  false  teeth  on 
the  right  side  developed,  apparently  from  the  rubbing  of  the  plate; 
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otherwise  the  mouth  and  throat  had  been  and  remained  remarkably 
free  from  scorbutic,  ulcerous,  gangrenous,  or  hemorrhagic  conditions. 

There  were  no  superficial  or  deep  glandular  enlargements  demon- 
strable during  his  hospital  stay.  The  spleen  gave  no  evidence, 
by  palpation  or  percussion,  of  increase  in  size. 

The  heart  exhibited  an  anemic  murmur.  The  blood-pressure 
was  100  mm.  systolic  and  50  mm.  diastolic.  The  lungs  were  negative. 
The  abdomen  was  negative.  There  was  no  enlargemen^^  of  the 
liver.  Examination  of  the  gastric  contents  gave  free  HCl,  37; 
total  acidity,  62;  no  lactic  acid;  no  occult  blood.  The  feces  showed 
no  animal  parasites  and  no  occult  blood.  The  urine  was  quite 
negative.  The  Wassermann  test  was  negative.  The  neurologist 
reported  negatively,  as  did  the  ophthalmologist  on  the  eye-grounds. 
Two  roentgenographic  examinations  gave  nothing  definite. 

The  patient  was  twenty-five  days  in  the  hospital  when  he  died. 
He  complained  of  weakness,  but  otherwise  was  ciuite  comfortable 
and  mentally  keen.  While  in  the  hospital  he  ran  a  temperature  of 
from  99°  to  101°  F.,  with  occasional  higher  flights.  His  pulse  was 
110  to  115.  The  blood  findings  are  shown  in  tabular  form.  An 
autopsy  could  not  be  obtained. 

Discussion.  Ten  years  ago,  in  a  suggestive  article  on  "Acute 
Lymphatic  Leukemia,"  jNIcCrae^  concluded:  "(1)  In  the  majority 
of  cases  of  acute  leukemia  there  is  a  rapid  destruction  of  the  red 
cells  with  the  blood  features  of  a  severe  primary  anemia;  (2)  the 
essential  changes  in  acute  leukemia  are  in  the  bone-marrow;  (3) 
in  the  study  of  future  cases  more  attention  should  be  paid  to  the 
changes  in  the  red  cells  and  the  probable  similarity  to  pernicious 
anemia  definitely  decided."  He  found  in  a  review  of  forty  cases 
an  average  color  index  of  0.94.  In  24  out  of  45  cases  he  found  the 
red  count  below  1,500,000  and  in  38  out  of  45  cases  below  2,500,000. 
He  says:  "Such  a  proportion  of  low  counts  wuth  a  high  color 
index  we  find  in  only  one  other  disease,  namely,  pernicious  anemia. 
Does  such  a  finding  not  suggest  that  w^e  have  with  the  special 
leukemic  features  also  a  very  rapid  severe  anemia  of  the  primary 
type?" 

In  studying  the  case  herewith  reported  these  notes  of  McCrae 
seemed  especially  relevant.  While  the  red-cell  findings,  in  acute 
leukemia  may  of  themselves  suggest  pernicious  anemia,  these  are, 
of  course,  at  once  contradicted  in  the  very  great  majority  of  cases 
by  a  high  white  cell  count  which  makes  the  diagnosis  relatively 
simple.  Further,  glandular  and  splenic  enlargements  are  common 
and  diagnostically  helpful.  But  glandular  enlargements  were 
absent  in  this  patient,  and  with  the  history  of  chronic  anemia  and 
the  blood  findings  of  the  first  examination  before  us  the  diagnosis 
of  pernicious  anemia  seemed  justified  and  was  made.     Later  the 

I  Brit.  Med.  Jour.,  1905,  i,  404. 
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flood  of  the  circulation  with  great  numbers  of  myeloblasts  had  to  be 
considered  as  a  terminal  event  or  a  challenge  to  the  first  diagnosis. 


TABLE   OF   BLOOD   FINDINGS. 
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Note. — On  the  first  examination  were  noted  slight  variations  in  the  size  ...nd  shape  of  the 
red  cells  and  a  fair  number  of  macrocytes.  There  were  slight  polyehromatophilia.  The  nucleated 
reds  and  polyehromatophilia  increased  markedly  with  the  progress  of  the  disease  but  other  red- 
cell  changes  were  not  as  extreme.     Blood  plates  were  slightly  reduced. 

On  November  28  the  first  blood  findings  of  1,130,000  red  cells,  a 
color  index  of  0.8,  7800  leukocytes,  66  per  cent,  of  lymphocytes, 
and  numerous  nucleated  reds  with  megaloblasts  predominating 
appeared  quite  typical  of  pernicious  anemia  even  though  there  were 
11.8  per  cent.,  of  myeloblasts.  Adding  to  this  the  absence  of 
glandular  and  splenic  enlargements  and  the  history  of  chronic 
anemia  the  diagnosis  seemed  inevitable.  In  regard  to  the  duration 
of  the  anemia  I  may  say  that  while  there  was  no  previous  blood 
examination  I  am  reasonably  sure  from  close  questioning  of  four 
members  of  the  family  and  the  family  physician  that  there  was 
grave  anemia  without  glandular  enlargement  for  at  least  six  months. 
The  patient's  appearance  was  such  that  he  was  the  constant  subject 
of  inquiry  and  comment  among  his  friends  and  relatives.  The 
second  blood  examination,  one  week  later,  foreshadowed  the  myelo- 
blastic invasion;  and  the  third  examination,  fifteen  days  after  the 
first,  showed  a  full-fledged  acute  leukemia.  Minus  the  leukocytic 
factor  the  blood  was  that  of  pernicious  anemia;  with  it  was  that  of 
leukemia.  From  December  13  until  the  day  of  his  death,  December 
20,  leukocyte  counts  and  spreads  were  made  daily  and  showed  the 
progressive  increase  of  myeloblasts  together  with  the  development 
of  anemic  changes  in  the  red  cells.  In  twelve  days  the  white  cells 
rose  from  12,000  to  298,000. 
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The  number  of  nucleated  red  cells  was  remarkable,  reaching  a 
maximum  of  29,334  per  cm.  This  is  seldom  seen  except  in  a  primary 
anemia  and  usually  then  in  association  with  terminal  leukocytic 
phenomena,  as  will  be  mentioned  below.  IMegaloblasts  pre- 
dominated in  some  counts,  normoblasts  in  others.  Billings^  reported 
a  case  somewhat  similar  to  this  in  which  the  nucleated  reds  numbered 
10,336  per  cm.,  7092  being  megaloblasts.  Solley^  described  a  case 
of  pernicious  anemia  with  a  normoblastic  crisis,  the  nucleated  red 
cells  reaching  35,100.  Grawitz^  cited  a  grave  anemia  in  a  boy, 
aged  seven  years,  the  red  count  being  380,000  and  the  nucleated 
reds  10  per  cent,  of  the  total  number.  Brill'  reported  a  pernicious 
anemia  which  after  transfusion  and  splenectomy  developed  a  blood 
picture  also  somewhat  similar  to  my  case,  the  nucleated  red  cells 
reaching  the  enormous  num})er  of  94,080  per  cm. 

If  the  case  be  adjudged  pernicious  anemia  a  terminal  acute 
leukemia  may  be  assumed.  The  above-mentioned  cases  of  Billings, 
Grawitz,  and  Brill  ended  this  way:  Billings'  case  finally  exliibited 
a  leukocytosis  of  34,000  with  29.4  per  cent,  of  myelocytes,  and  looked 
like  splenomyelogenous  leukemia.  Grawitz 's  patient  had  55,000 
leukocytes  with  25  per  cent,  of  myelocytes  and  20  per  cent,  of  large 
hyaline  cells.  Brill's  case  ended  in  what  he  terms  an  acute  myeloid 
leukanemia  with  a  white-cell  count  of  73,920,  of  which  21  per  cent, 
were  myelocytes  and  myeloblasts.  Geissler  and  Japha"  reported  a 
terminal  blood  condition  in  a  boy,  aged  six  years,  in  which  the 
red  cells  reached  the  extraordinarily  low  count  of  158,000.  The 
leukocytes  were  34,000  with  90  per  cent,  of  lymphocytes.  Some 
authorities  do  not  admit  a  terminal  leukemia,  but  speak  of  an  ante- 
mortem  leukocytosis  or  lymphocytosis,  and  Grawitz  considered  his 
case  pernicious  anemia  with  leukocytosis.  The  case  here  reported, 
however,  reaching  a  white  cell  count  of  298,000  with  88.6  per  cent, 
of  large  hyaline  cells,  not  to  be  confused  at  all  with  lymphocytes, 
could  hardly  be  classed  otherwise  than  as  a  leukemia. 

On  the  other  hand  the  case  may  be  considered  leukemia  through- 
out with  severe  terminal  anemia.  This  would  be  acceptable  if 
we  were  dealing  with  simply  an  acute  leukemia,  for  most  of  the 
leukemias  confused  with  pernicious  anemia  have  been  of  this 
type.  But  this  patient  was  certainly  anemic  at  least  six  months, 
and  the  leukemia  if  present  must  have  been  of  the  chronic  type. 
Chronic  leukemias  may,  of  course,  terminate  with  the  blood  picture 
of  the  acute  type.    This  occurred  in  Van  der  Wey's^  and  Wilkinson's^ 

2  Tr.  Assn.  Amer.  Phys.,  1900,  xv,  308. 

'  Reports  of  Presbyterian  Hospital,  New  York,  1902,  v,  189, 

■•  Berl.  klin.  Wchnschr.,  1901,  xxx\Tii,  641. 

5  Tr.  Assn.  Amer.  Phys.,  1915,  xxx. 

6  Deutsch.  med.  Wchnschr.,  1900,  xxvi,  65. 

'  Deutsch.  Arch.  f.  Win.  Mod.,  1896,  Ivii,  287. 
8  Lancet,  London,  lUO-'-i,  i,  17:i9. 
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patients.  A  case  of  chronic  myeloid  leukemia  I  had  observed  for 
two  and  a  half  years  and  treated  with  benzol  developed  54  per  cent, 
of  myeloblasts  before  death.  Further,  the  low  leukocyte  count  of 
the  first  examination  is  not  contradictory  to  leukemia,  for  it  is  well 
known  that  a  low  count  may  be  encountered  at  the  beginning  or 
end  or  during  the  course  of  the  disease.  The  previous  infection 
might  explain  the  drop.  An  objection  obtains  here,  however, 
which  prohibits  the  diagnosis  of  chronic  leukemia,  and  that  is  the 
entire  absence  of  glandular  or  splenic  enlargement.  Acute  leukemia 
may  show  no  enlargement  throughout  its  course,  but  chronic 
leukemias  invariably  present  splenic  or  lymphatic  enlargements 
at  some  time,  and  this  patient's  history  is  clearly  contrary  to  this 
demand.  Such  diagnoses  as  aleukemia,  aplastic  leukemia,  and 
atypical  leukemia  are  likewise  excluded  on  the  same  grounds,  these 
diseases  also  showing  splenic  and  glandular  enlargements. 

The  term  leukanemia  makes  a  strong  appeal  for  application  here, 
implying  as  it  does  a  combination  of  leukemic  and  anemic  features. 
Von  Leube's^  original  case  had  severe  anemia,  a  relatively  low 
leukocyte  count  (10,500),  enlarged  spleen,  and  a  blood  formula 
suitable  for  chronic  leukemia.  Most  of  the  cases  reported  as 
leukanemia  have  been  similar  in  these  respects.  The  present  case 
lacks  the  enlarged  spleen  and  the  usual  blood  formula.  Moreover, 
the  term  seems  to  be  rejected  and  denounced  by  so  many  hematolo- 
gists  that  one  hesitates  to  apply  it.  Ewing^"  s])eaks  of  it  as  a  "term 
referring  to  a  disease  which  may  be  regarded  provisionally  as 
constituting  a  ])oint  of  union  of  leukemia  and  pernicious  anemia." 
So  regarded  its  application  to  this  case  is  interesting.  My  patient's 
lesion,  as  far  as  clinical  evidence  could  indicate,  was  in  the  bone- 
marrow  and  the  predominant  and  diagnostic  blood  cell  the  myelo- 
blast. The  presence  of  large  numbers  of  nucleated  red  cells  and 
myeloblasts  together  with  the  significance  of  the  myeloblast  as  a 
primitive  parent  marrow  cell  make  its  relation  to  pernicious  anemia 
and  leukemia  suggestive. 

Ward's'^  suggestion  to  classify  leukemias  as  primary  and 
secondary,  just  as  anemias  are  spoken  of  as  primary  and  secondary, 
is  interesting.  Such  secondary  leukemias  have  been  described 
following  sepsis  and  fractures.  But  the  blood,  as  Ward  points 
out,  is  never  quite  perfectly  leukemic,  just  as  the  secondary  hemo- 
lytic anemia  is  never  as  absolutely  typical  as  a  primary  pernicious 
anemia.  The  case  herewith  reported  might  be  classed  as  a  secondary 
leukemia  and  accounted  for  by  the  preceding  septic  infection. 
Objections  to  this  theory  would  be  that  the  suppurative  condition 
had  healed  about  four  weeks  before  the  leukemic  blood  picture 

'Berl.  klin.  Wchnschr.,  1900,  xxxAni,  Sol;    also  Deutsch.  Klin.,  1903,  iii,  177. 
i»  Clinical  Pathologj-  of  the  Blood,  1903,  p.  484. 
"  Lancet,  London,  1914,  clxxxvi,  1459. 
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developed,  and  this  blood  picture  was  typical  as  far  as  a  myeloblastic 
leukemia  is  concerned. 

Summary.  A  case  of  grave  anemia  presented  in  the  last  eight 
days  of  life  a  blood  picture  of  acute  myeloblastic  leukemia  with 
extraordinary  numbers  of  nucleated  red  cells.  The  previous  dis- 
eased blood  condition,  which  had  existed  undoubtedly  six  months, 
is  a  question  for  debate,  but  there  is  much  evidence  to  suggest  it 
was  pernicious  anemia.  The  matter  is  interesting,  as  emphasized 
by  McCrae,  on  account  of  the  common  association  of  severe  anemia 
of  the  primary  type  with  acute  leukemia;  and  also  because  of  the 
location  of  the  lesion  of  both  pernicious  anemia  and  acute  leukemia 
in  the  bone-marrow,  together  with  the  problem  of  the  relation  of  the 
primitive  myeloblast  to  the  formation  of  red  cells  and  leukocytes. 


ON  THE  NATURE  OF  THE  BACTERICIDAL  PROPERTY  OF 
VAGINAL  SECRETION. 

By  Takashi  Harada,   M.D., 

KYOTO',    JAPAN. 

(From  the  Obstetrical  Department  of  the  Kyoto  Imperial  University.) 

Introduction.  Doderlein,  in  his  work  published  in  1S92,  was 
the  first  investigator  to  make  a  statement  in  respect  to  the  bacterici- 
dal property  of  vaginal  secretion.  During  the  twenty  years  that 
have  elapsed  since  then  many  attempts  have  been  made  to  investi- 
gate the  factors  causing  this  bactericidal  property,  but  none  of 
them  have  thus  far  produced  any  satisfactory  result. 

Doderlein  kept  the  vaginal  bacillus  in  bouillon  cultures  at  37° 
C.  for  one  or  two  days,  so  that  they  might  freely  develop,  and  he 
produced  therein  a  considerable  amount  of  lactic  acid.  He  trans- 
planted the  staphylococcus  into  the  culture,  but  was  unable  to 
discover  any  signs  of  this  organism,  and  was  thus  led  to  conclude 
that  the  lactic  acid  in  the  vagina  was  the  product  of  the  vaginal 
bacillus  and  was  bactericidal  in  nature.  Years  after,  however. 
Kronig  discovered  experimentally  that  lactic  acid  is  not  the  product 
of  the  vaginal  bacillus  alone  and  is  not  by  any  means  the  sole  agent 
possessing  bactericidal  power. 

He  obtained  unsuccessful  results  in  the  treatment  of  cases  of 
pathological  vaginal  secretion  with  1  per  cent,  lactic  acid  solution, 
and  considered  this  to  be  another  evidence  that  the  lactic  acid  is 
not  sufficiently  protective  against  the  pathogenic  flora  therein 
present. 

Though  Winter  and  Witte  still  entertained  doubts  relative  to 


244      iiarada:  bactericidal    ROPf:RTY  of  vaginal  secretion 

the  bactericidal  power  of  vaginal  secretion,  its  existence  has  been 
proved  by  several  other  authors  (Doderlein,  Bumm,  Stroganoff, 
Kronig,  Menge,  etc.)- 

The  question  now  to  be  dealt  with  is  not  in  respect  to  the  affirma- 
tion of  this  power,  but  to  its  real  cause.  INIenge  and  Kronig  experi- 
mentally demonstrated  the  disappearance  of  the  Bacillus  pyocy- 
aneus  after  injection  into  the  human  vagina,  and  in  the  cases  of 
streptococcus  and  staphylococcus  they  have  also  demonstrated  its 
bactericidal  property  against  these  organisms. 

They  contradicted  the  statement  made  by  Doderlein  to  the  effect 
that  acid  alone  is  attributable  to  bactericidal  property,  as  they 
found  that  the  vaginal  secretion  of  both  neutral  and  alkaline  reac- 
tions similarly  possessed  a  bactericidal  property.  They  denied, 
too,  that  the  bactericidal  property  is  due  to  the  acidity  of  the  vaginal 
secretion,  in  which  they  restated  the  opinion  of  Doderlein.  They 
furthermore  declared  that  the  acid  reaction  of  vaginal  secretion  is 
not  caused  by  a  bacillus,  and  that  the  aseptic  vaginal  secretion  in 
children  is  acid,  although  bereft  of  all  bactericidal  property. 

Stroganoft'  says  that  the  bactericidal  property  is  due  to  the  com- 
bined acid  and  other  effects  produced  by  the  vaginal  bacillus. 
Briefly  stated,  according  to  Doderlein,  acid  is  produced  from  the 
vaginal  bacillus  and  the  bactericidal  property  likewise  proceeds 
from  the  vaginal  bacillus.  But  my  own  experiments  have  dis- 
proved both  these  statements.  In  cultures  made  from  the  vaginal 
secretion  only  several  colonies  can  be  seen  in  agar  or  gelatin  plates, 
and  most  of  them  are  streptococci  and  staphylococci.  Moreover, 
Kronig  stated  that  the  vaginal  bacillus  is  less  eft'ective  as  regards 
bactericidal  property  than  the  bow  bacillus  (Bogenstabchen). 

After  numerous  experiments,  Kronig  and  ]\lenge  came  to  the 
conclusion  that  the  bactericidal  property  of  vaginal  secretion  is 
more  or  less  affected  by  the  neutralizing  of  the  acid  therein  con- 
tained, but  that  it  is  greatly  reduced  by  dilutions  of  the  vaginal 
secretion  or  by  heating  to  a  high  temperature.  They  failed  to 
observe  the  phagocytosis  of  the  leukocytes  in  the  vagina  and 
experienced  considerable  difficulty  in  accounting  for  the  reduction 
in  the  bactericidal  property  when  the  acid  was  neutralized.  This 
is  shown  in  their  statement  that  bactericidal  power  is  found  not 
only  in  vaginal  secretion,  that  is,  in  acid  reaction,  but  also  in  alkaline 
reactions. 

Several  other  factors  are  cited  by  them,  such  as  the  large  number 
of  the  vaginal  bacilli  and  their  products,  lack  of  oxygen  in  the 
vagina,  and  tissue  juices.  But  the  lack  of  oxygen  cannot  be 
accounted  as  one  of  the  causes  of  the  bactericidal  property,  as  the 
growth  of  the  streptococcus,  which  is  a  facultative  anerobe  organ- 
ism, is  distinctly  good  in  regions  deprived  of  oxygen. 

Zoppritz  remarked  that  the  bactericidal  power  of  the  vaginal 
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secretion  is  very  effective  on  the  streptococcus  but  less  influential 
on  the  staphylococcus,  especially  on  the  Bacillus  coli.  He  further- 
more states  that  the  bactericidal  power  of  vaginal  secretion  is 
chiefly  due  to  a  factor  designated  by  Griiber  and  Futaki  as  "  leu- 
kin,"  combined  with  the  actions  of  the  vaginal  bacillus  and  of  acid. 
He  thus  asserts  that  it  is  not  too  much  to  say  that  no  bactericidal 
power  is  participated  by  the  action  of  acid.  Nevertheless,  accord- 
ing to  my  own  experience,  vaginal  secretion  contains  as  much  as 
0.9  per  cent.,  which  is  a  not  insignificant  quantity.  We  are  glad 
that  he  paid  special  attention  to  leukin,  but  his  assertion  that 
leukin  is  the  chief  cause  of  bactericidal  property  was  due  to 
the  fact  that  the  bactericidal  power  of  vaginal  secretion  suffers 
but  little  at  56°  C,  while  it  is  completely  removed  when  heated 
to  100°  C.  He  would  not  have  made  this  assertion  had  he  known 
that  the  steamed  vaginal  secretion  that,  according  to  him,  had 
lost  its  bactericidal  power,  gradually  recovered  the  same. 

By  the  above  it  is  seen  that  we  possess  a  diversity  of  opinion  rela- 
tive to  the  cause  of  the  bactericidal  property  of  vaginal  secretion. 
The  following  is  the  result  of  various  experiments  that  have  been 
made  by  me  in  the  attempt  to  solve  this  question. 

I.  Methods  of  Experimentation.  To  begin  with,  the  white 
vaginal  secretion  from  pregnant  cases  (usually  obtainable  in  quan- 
tities of  only  0.05  to  0.2  c.c.  from  each  pregnant  woman)  is  collected 
into  a  sterile  capillary  pipette  and  diluted  in  from  one  to  five  or 
ten  parts  of  physiological  salt  solution,  after  which  0.4  c.c.  of  the 
dilution  is  taken  up  in  a  test-tube.  Next,  one  loopful  of  a  fresh 
agar  culture  of  such  bacteria  as  are  applied  to  test  bactericidal 
power,  namely,  streptococci,  staphylococci.  Bacillus  coli,  Bacillus 
typhosus,  etc.,  is  put  into  10  c.c.  of  sterilized  water.  After 
thoroughly  stirring  0.05  c.c.  of  the  mixture  is  taken  up  in  a  sterile 
capillary  pipette,  added  to  the  vaginal  secretion  above  referred  to 
and  shaken  very  carefully,  so  as  to  obtain  a  thorough  mixture.  It 
is  then  placed  into  the  incubator  at  37°  C.  for  several  hours,  after 
which  0.05  c.c.  is  removed  for  agar  plate  culture.  Next  the  colonies 
produced  are  counted  and  the  strength  of  the  bactericidal  power 
of  each  sample  of  vaginal  secretion  is  compared. 

n.  Variations  in  the  Bactericidal  Power  of  Vaginal 
Secretion  during  the  Course  of  Pregnancy.  All  of  the  vaginal 
secretion  collected  in  my  experiments  was  acid  in  reaction  and  in 
many  cases  I  took  special  care  to  ascertain  the  quantitative  degree 
of  the  same.  The  bacteria  tested  were  the  streptococcus,  staphylo- 
coccus, Bacillus  coli,  etc.,  as  shown  in  Table  I. 

The  result  of  the  above  experiments  is  to  show  clearly  that  the 
bactericidal  power  of  the  vaginal  secretion  during  the  course  of 
pregnancy  increases  in  potency  with  the  progress  of  pregnancy, 
its  climax  being  reached  on  and  after  the  eighth  month. 
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TABLE    I. 


Number  of  colony. 

Speeies-of 
bacteria. 

Dilute 
degree  of 

vaginal 
secretion. 

Proportion  of 

Pregnant  month. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase 

or  decrease  of 

bacteria  after 

six  hours. 

Third    .      .      . 

Streptococcu.s 

10  times 

5,713 

3742 

3072 

caV2 

Third    .      .      . 

Streptococcus 

10  times 

2,777 

401 

75 

ca  1/37 

Third    .      .      . 

Streptococcus 

10  times 

5,713 

3742 

3075 

ca  V2 

Third    .      .      . 

Bacillus  coli 

10  times 

15,695 

5475 

5250 

ca  Vs 

5  times 

17,082 

9050 

2585 

ca  Vs 

Sixth     .      .      . 

Bacillus  coli 

10  times 

15,221 

3946 

2244 

ca  Vv 

5  times 

13,464 

6048 

426 

ca  '/so 

Seventh 

Streptococcus 

10  times 

2,236 

15 

17 

ca  '/i32 

Eighth        .      . 

Streptococcus 

10  times 

5.S40 

2628 

13 

ca  '/oo 

Ninth    .      .      . 

Streptococcus 

10  times 

1.314 

0 

0 

1/00 

5  times 

876 

0 

0 

1/00 

Tenth    .      .      . 

Streptococcus 

10  times 

1,095 

1 

0 

1/00 

5  times 

1,095 

1 

0 

l/co 

Tenth    .       .       . 

Bacillus  coli 

10  times 

15,375 

1314 

0 

1/00 

5  times 

14,388 

481 

0 

1/00 

TABLE    11. 

Number  of  colony. 

Species  of 
bacteria. 

Dilute 
degree  of 

vaginal 
secretion. 

Proportion  of 

Pregnant  month. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase 

or  decrease  of 

bacteria  after 

six  hours. 

Third     .       .       . 

Bacillus  coli 

10  times 

15,695 

5475 

5250 

ca  1/2 

5  times 

17,082 

9050 

2585 

ca  V° 

Sixth      .       .       . 

Bacillus  coli 

10  times 

15,221 

3946 

2244 

ca  V' 

5  times 

13,464 

6048 

426 

ca  V32 

Seventh 

Streptococcus 

10  times 

1,170 

118 

13 

ca  Vso 

5  times 

1,701 

1 

58 

0 

1/00 

TABLE 

III. 

Number  of  co 

ony. 

Species  of 
bacteria. 

Dilute 
degree  of 

vaginal 
secretion. 

Proportion  of 

Pregnant  month. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase 

or  decrease  of 

bacteria  after 

six  hours. 

Seventh 

Streptococcus 

10  times 

2,236 

15 

17 

ca  Vl32 

Fifth     .      .      . 

Staphylococcus 

5  times 

890 

920 

31 

'ca  1/30 

10  times 

845 

204 

43 

>ca  V20 

Sixth     .      .      . 

Bacillus  coli 

5  times 

13,464 

6048 

426 

ca  Vsi 

10  times 

15,221 

3946 

2244 

ca  '/' 

Tenth    .      .      . 

B. typhosus 

5  times 

1,927 

204 

25 

1       i/„ 

10  times 

1,890 

128 

63 

'       1/30 

The  secretion  was  heated  at  56°  C  for  an  hour. 
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III.  Difference  in  the  Bactericidal  Power  of  Vaginal 
Secretion  Varying  According  to  the  Acidity.  The  bactericidal 
power  of  vaginal  secretion  is  strengthened  with  the  increase  in 
acidity,  as  appears  in  Table  II. 

IV.  Difference  in  Bactericidal  Power  ot  Vagin.\l  Secretion 
According  to  the  Species  of  Bacillus.  Zoppritz  stated  that  the 
bactericidal  power  of  vaginal  secretion  was  very  effective  on  strep- 
tococci, but  not  at  all  on  staphylococci,  especially  the  Bacillus  coli. 
My  experiments  show,  however,  that  though  the  bactericidal  power 
differs  according  to  the  species  of  bacillus,  the  difference  is  not  great. 
(See  Table  III.) 

V.  Qualitative  and  Quantitative  Effect  of  Acid  in  Vaginal 
Secretions.  I  have  collected  vaginal  secretion  from  over  20  preg- 
nant cases  and  diluted  the  same  in  fivefold  physiological  salt 
solutions.  By  means  of  pure  filtration  I  then  examined  the  quali- 
tative measures  of  the  acid  both  by  the  method  of  L  hfelmann  and 
that  of  Giinzberg.  As  a  result  lactic  acid,  CsHeOs,  was  pro- 
duced, but  no  volatile  fatty  acid.  Next,  for  the  purpcse  of  obtain- 
ing the  acidimetry,  I  diluted  the  vaginal  secretion  in  a  fivefold 
solution  of  physiological  kitchen  salt.  Taking  0.5  c.c.  of  this 
mixture  I  neutralized  the  same  with  one-tenth  of  normal  caustic 
potash  solution,  using  jjhenolphthalein  as  indicator.  When  it  was 
neutralized  it  usually  corresponded  to  0.1  c.c.  of  ^^  KOH  solution. 
In  volume  that  is:  ('sHeOrj  =  90  molecular  weight;  j^  lactic  acid 
=  0  in  one  liter;  0.1  :  0.0009  ::  100  :  X;  X  =  0.9  per  cent. 

Although  Doderlein  formerly  stated  that  the  lactic  acidity  of 
pregnant  vaginal  secretion  is  0.4  per  cent.,  my  experiments,  never- 
theless, show  that  it  contains  as  much  as  0.9  per  cent. 

Furthermore,  my  comparisons  of  the  lactic  acidity  obtained 
from  vaginal  secretions  of  varying  periods  of  pregnancy  showed 
that  the  degree  of  acidity  remains  unincreased  as  pregnancy 
advances  as  appears  in  Table  IV. 


table 

IV. 

a 

0.15 

b 

c 

0.1 
0.1 

0.11 

d 

0.1 

e 

.     0.1 

0.1 

f 
g 

0.1          1 
0.1.3         / 

0.115 

h 

0.1 

i 
J 

0.1 
0.1 

0.1 

k 

0.1 

All  average  quan- 
tity, 0.1. 


Third 

Sixth 
Seventh 

Tenth 


It  is  thus  shown  that  in  spite  of  the  fact  that  bactericidal  power 
increases  during  the  course  of  pregnancy,  lactic  acidity  does  not 
increase. 
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VI.  On  the  Nature  of  the  Bactericidal  Power  of  Vaginal 

Secretion,  (a)  Relation  behceen  Acid  and  Bactericidal  Potter. 
Doderlein  states  that  lactic  acid  is  the  sole  agent  of  bactericidal 
power,  and  Stroganoff  seconds  his  opinion.     On  the  other  hand, 

TABLE  V. 


Number  of  colony. 

Dilute 
degree  of 

vaginal 
secretion. 

Species  of 
examining  solution. 

Proportion  of 

Species  of 
bacteria. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase 

or  decrease  of 

bacteria  after 

six  hours. 

Streptococcus 

5  times 

Acid  active  solution 

876 

0 

0 

l/oo 

5  times 

Neutral  active  solu- 
tion 

562 

10 

10 

Vso 

10  times 

Acid  active  solution 

1314 

0 

0 

l/oo 

10  times 

Neutral  active  solu- 
tion 

717 

2555 

2774 

Increase. 

Streptococcus 

5  times 

Acid  active  solution 

1095 

1 

0 

l/oo 

5  times 

Neutral  active  solu- 
tion 

3577 

174 

58 

Vm 

10  times 

Acid  active  solution 

1095 

1 

0 

l/oo 

10  times 

Neutral  active  solu- 
tion 

2253 

2701 

2555 

Increase. 

table  VI. 

NUE 

nber  of  c 

olony. 

•Species  of 
bacteria. 

Dilute 
degree  of 

vaginal 
secretion. 

Species  of 
examining  solution. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

Proportion  of 
either  increase 
or  decrease  of 
bacteria  after 
six  hours. 

Streptococcus 

5  times 

Acid   inactive   solu- 
tion 

2676 

2268 

1,260 

ca  '/2 

5  times 

Neutral        inactive 
solution 

2676 

3969 

2,268 

Increase. 

10  times 

Acid  inactive  solu- 
tion 

3780 

3906 

2,520 

ca  Vj 

10  times 

Neutral        inactive 
solution 

2268 

3402 

17,010 

Increa.se. 

Streptococcus 

5  times 

Acid   inactive   solu- 
tion 

3402 

1134 

216 

ca  Vi5 

5  times 

Neutral        inactive 
solution 

3969 

3835 

317 

ca  Vi2 

10  times 

Acid  inactive  solu- 
tion 

3717 

693 

294 

Vl3 

10  times 

Neutral        inactive 
solution 

4284 

2583 

288 

ca  i/i5 

Kronig  and  Menge  oppose  the  view  of  Doderlein,  in  which  they 
are  supported  by  Zoppritz.  In  order  to  discover  the  relation  exist- 
ing between  the  acid  and  bactericidal  power  of  vaginal  secretion 
I  classified  as  follows: 
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(a)  Acid  active  solution  (sole  vaginal  secretion). 

(6)  Neutral  active  solution  (vaginal  secretion,  neutralized  with 
sodium  carbonate  or  caustic  potash  solution. 

(c)  Acid  inactive  solution  (vaginal  secretion  heated  at  56°  C. 
for  one  hour). 

(f/)  Neutral  inactive  solution  (vaginal  secretion,  which  has  been 
heated  at  56°  C.  for  one  hour  and  neutralized). 

After  putting  the  specified  bacillus  into  these  solutions,  I  com- 
pared the  strength  of  the  bactericidal  property,  with  the  following 
results  shown  in  Tables  V  and  Xl. 

The  results  of  these  observations  show  that  the  bactericidal 
power  of  vaginal  secretion  is  greatly  reduced  by  the  neutraliza- 
tion of  the  lactic  acid  contained  in  the  vaginal  secretion,  but  they 
also  show  that  the  neutralized  vaginal  secretion  possesses  still  some 
bactericidal  power.  Especially  upon  comparing  neutral  inactive 
solutions  and  neutral  active  solutions  were  we  led  to  conclude  that 
the  former  especially  possesses  a  weaker  bactericidal  power  than 
the  latter.  From  this  we  deduced  that  there  are  certain  bactericidal 
substances  which  are  destroyed  at  56°  C.  and  others  which  are  only 
destroyed  by  the  removal  of  the  acid. 

(6)  Bactericidal  Power  of  Chemically  Pure  Lactic  Acid.  As  we 
have  seen  that  the  bactericidal  power  of  vaginal  secretion  is  acid, 
we  must  further  examine  whether  chemically  pure  lactic  acid  pos- 
sesses any  bactericidal  power  or  not.  From  the  apothecary  of  the 
University  I  obtained  0.9  per  cent,  lactic  acid  solution,  which  pos- 
sesses the  same  amount  of  lactic  acidity  as  do  vaginal  secretions. 
I  examined  the  same  with  the  following  results  (see  Table  VII) : 


TABLE 

Vll. 

Number  of  colony. 

Proportion  o 

either  increase 

Species  of 

Dilute 

After 

After 

or  decrease  of 

examining 

degree  of 

Species  of 

three 

six 

bacteria  after 

solution. 

solution. 

bacteria. 

Soon. 

hours. 

hours. 

six  hours. 

Vaginal     secre- 

5 times 

Streptococcus 

1095 

1 

0 

l/co 

tion  of  preg- 

10 times 

Streptococcus 

1095 

1 

0 

I/oo 

nant       tenth 

month 

Pure    chemical 

5  times 

Streptococcus 

1297 

100 

72 

ca  '/is 

lactic  acid  so- 

10 times 

Streptococcus 

1121 

179 

13 

ca  '/s 

lution 

From  the  above  I  concluded  that  the  lactic  acidity  which  is 
contained  in  vaginal  secretion  cannot  altogether  account  for  the 
cause  of  the  bactericidal  property,  as  its  power  is  far  less  than  that 
of  vaginal  secretion  of  a  ten  months'  pregnancy. 

(c)  Hclation  between  Acidity  and  Bactericidal  Power.  By  means  of 
the  above  experiment  I  discovered  that  the  lactic  acid  is  not  the 
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sole  agent  of  bactericidal  power.  Nevertheless,  I  was  anxious  to 
prove  that  the  relation  between  acidity  and  bactericidal  power 
is  always  parallel.  For  this  purpose  I  collected  a  great  deal  of 
vaginal  secretion,  measuring  its  acidity  and  at  the  same  time  test- 
ing the  bactericidal  power  of  the  secretion.  Tables  VIII  and  IX 
show  the  result  obtained  according  to  the  acidity  and  the  course  of 
pregnancy: 

TABLE  VIII. 


Number  of  colony. 

Quantity 
of  acid. 

Dilute 
degree  of 

vaginal 
secretion. 

Species  of 
bacteria. 

Proportion  of 

Pregnant 
month. 

Soon. 

After      After 
three        six 
hours,    hours. 

1 

either  increase  or 
decrease  of  bac- 
teria after 
six  hours. 

Third  .  .  . 

1.0 

10  times 

Streptococcus 

2.277 

401          75 

ca  V37 

Third .  .  . 

0.1 

10  times 

Bacillus  coli 

15,695 

5475     5250 

ca  1/2 

5  times 

Bacillus  coli 

17,082 

9050     2588 

ca  V' 

Seventh . 

0.1 

5  times 

Bacillus  coU 

15,766 

5584     24.30 

caV« 

10  times 

Bacillus  coli 

15,570 

6570  ,  2628 

ca  V« 

Tenth  .  . 

0.1 

5  times 

Bacillus  coli 

14,388 

481 

0 

1/00 

10  times 

Bacillus  coU 

15,373 

1314 

0 

l/tX) 

Tenth  .  . 

0.1 

5  times 

Streptococcus 

13,140 

1 

0 

yco 

10  times 

Streptococcus 

14,454 

76 

2 

ca  V°° 

TABLE 

EX. 

Number  of  colony. 

Quantity 
of  acid. 

Dilute 
degree  of 

vaginal 
secretion. 

Species  of 
bacteria. 

Proportion  of 

Pregnant 
month. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase  or 
decrease  of  bac- 
teria after 
six  hours. 

Third  .  .  . 

0.15 

10  times 

Streptococcus 

5,713 

3742 

3075 

ca  V2 

Third  .  .  . 

0.1 

10  times 

Streptococcus 

2,277 

401 

75 

ca  1/37 

Third .  . . 

0.1 

10  times 

Bacillus  coli 

15,695 

5475     5250 

ca  1/3 

5  times 

Bacillus  coli 

17,082 

9050     2588 

ca  Ve 

Sixth  .  . . 

0.1 

5  times 

Bacillus  coli 

13,464 

6048  :     426 

ca  Vsi 

5  times 

Bacillus  coli 

15,221 

3946      2244 

ca  '/? 

Seventh . 

0.1 

5  times 

Bacillus  coli 

15,766 

5584      2430 

ca  V6 

10  times 

Bacillus  coli 

15,570 

6570     2628 

ca  Ve 

Seventh  . 

0.13 

10  times 

Streptococcus 

2,236 

15          17 

ca  '/l36 

Tenth  .. 

0.1 

5  times 

Bacillus  coli 

14,388 

481  i         0 

ca  '/  00 

10  times 

Bacillus  coli 

15,373 

1314 

0 

l/oo 

Tenth  .  . 

0.1 

5  times 

Streptococcus 

13,140 

1 

0 

>/oo 

10  times 

Streptococcus 

14,454 

76 

2 

ca  '/^ 

Tenth  . . 

0.1 

10  times 

Streptococcus 

13,140 

7884 

58 

ca  V2*2 

The  results  shown  in  the  series  of  experiments  led  me  to  con- 
clude that  bactericidal  power  produced  by  lactic  acid  has  not  an 
absolute  value;  that  is,  although  lactic  acids  are  contained  in  equal 
quantity  in  vaginal  secretion  the  bactericidal  power  of  vaginal 
secretion  is  not  unvarying,  but  increases  during  the  course  of  preg- 
nancy. 
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Thus  it  appears  indubitable  that  lactic  acid  is  not  the  only  agent 
of  bactericidal  power,  but  that  there  exists  some  other  factor. 

(d)  Influence  of  Heat  upon  Bactericidal  Property.  In  order  to 
test  the  influence  of  heat  upon  bactericidal  property  I  heated  the 
vaginal  secretion  at  56°  C.  for  one  hour  (inactive  solution),  after 
which  I  examined  the  strength  of  the  bactericidal  power.  (See 
Table  X.) 

TABLE  X. 


Number  oi  colony. 

Species  of 
bacteria. 

Species  of 
of  vaginal 
secretion 
solution. 

Dilute 
degree  of 

vaginal 
secretion. 

Proportion  of 

Pregnant 
month. 

Soon. 

After 
three 
hours. 

After 

six 
hours. 

either  increase 

or  decrease  of 

bacteria  after 

six  hours. 

Third    .. 

Streptococcus 

Inactive 

5  times 

2,772 

6237 

00 

Increase. 

Bacillus  coli 

Active 

5  times 

17,082 

9050 

2585 

ca  Ve 

Streptococcus 

Inactive 

10  times 

2,457 

oo 

oo 

Increase. 

Bacillus  coli 

Active 

10  times 

15,695 

5475 

5250 

ca  73 

Fifth  . . . 

Staphylococcus 

Inactive 

5  times 

890 

920 

31 

ca  1/30 

Staphylococcus 

Inactive 

10  times 

845 

204 

43 

ca  1/20 

Seventh . 

Streptococcus 

Inactive 

5  times 

1,701 

58 

0 

1/00 

Streptococcus 

Inactive 

10  times 

1,170 

118 

13 

ca  Vm 

Streptococcus 

Active 

10  times 

2,236 

15 

17 

ca  Vi32 

Eighth . . 

Streptococcus 

Inactive 

5  times 

2,676 

2^68 

1260 

ca  1/2 

Streptococcus 

Inactive 

10  times 

3,780 

3906 

2520 

Decrease. 

Streptococcus 

Active 

10  times 

5,840 

2628 

13 

ca  V°° 

Eighth . . 

Streptococcus 

Inactive 

5  times 

2,835 

452 

360 

ca  Vs 

Streptococcus 

Inactive 

10  times 

3,339 

1701 

520 

ca  Ve 

Streptococcus 

Active 

10  times 

5.840 

2628 

13 

ca  1/°° 

Ninth  .. 

Streptococcus 

Inactive 

5  times 

730 

165 

87 

ca  1/9 

Streptococcus 

Active 

5  times 

876 

0 

0 

l/co 

Streptococcus 

Inactive 

10  times 

715 

179 

84 

ca  V» 

Streptococcus 

1  Active 

10  times 

1,314 

0 

0 

1/00 

Ninth  . . 

Streptococcus 

1  Inactive 

5  times 

730 

177 

135 

ca  '/s 

Streptococcus 

Active 

5  times 

876 

0 

0 

1/00 

Tenth  .. 

Streptococcus 

Inactive 

5  times 

530 

54 

4 

ca  Vi32 

Streptococcus 

Active 

5  times 

1,095 

1 

0 

•1/00 

Streptococcus 

Inactive 

10  times 

433 

213 

27 

1/15 

Streptococcus 

Active 

10  times 

1,095 

1 

0 

l/oo 

Tenth  . . 

B. typhosus 

Inactive 

5  times 

1,927 

204 

25 

ca  V" 

Bacillus  coli 

Active 

5  times 

14,388 

481 

0 

1/00 

B.  typhosus 

Inactive 

10  times 

1,890 

128 

456 

ca  V* 

Bacillus  coli 

Active 

10  times 

15,373 

1314 

0 

l/oo 

The  above  experiment  clearly  shows  that  although  the  bacterici- 
dal power  of  vaginal  secretion  is  greatly  affected  by  heating  to  56° 
C,  nevertheless  it  still  remains  present  to  a  greater  or  lesser  extent. 
The  questions.  What  is  this  factor  which  is  destroyed  at  56°  C.?,  and 
What  is  it  that  withstands  a  temperature  of  56°  C.?,  have  not  been 
solved. 

(e)  Is  the  Bactericidal  Property  Caused  by  Association  of  Com- 
plement and  Bacteriolysin?  From  the  fact  that  vaginal  secretion 
of  pregnant  women  may  possess  a  considerable  amount  of  dialyzed 
tissue  juice  it  can  easily  be  seen  that  healthy  tissues  or  blood  con- 
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tain  several  bactericidal  substances.  We  must  assume  that  these 
are  what  bacteriologists  have  named  bacteriolysin  or  amboceptor. 
If  amboceptor  is  the  principal  bactericidal  substance,  then  it  is 
necessary  to  complete  its  property  with  complement. 

I  therefore  heated  vaginal  secretion  at  50°  C.  until  it  had  lost 
its  complement,  whereupon  I  added  fresh  blood  sera  thereto.  Upon 
examination  of  its  bactericidal  property  I  obtained  the  results  shown 
in  Table  XI. 

This  experiment  shows  that  the  addition  of  complement  fails  to 
render  it  effective;  the  bactericidal  property  of  vaginal  secretion 
is  not  bacteriolysin,  which  is  necessary  to  complete  its  property 
with  complement. 

(/)  Are  " Leukin''  and  "Cytase''  Present?  Although  it  is  known 
that  bactericidal  power,  destroyed  by  heating  to  56°  C,  cannot 
be  reactivated  by  the  addition  of  fresh  compleiiient,  nevertheless 
when  heated  at  5()°  C.  the  bactericidal  property  possessed  was 
seen  to  remain  unchanged.  These  phenomena  have  been  respec- 
tively designated  as  "cytase"  by  Metchnikoff  and  "leukin"  by 
Gruber-Futaki.  As  a  matter  of  fact,  cytase  is  destroyed  at  56°  C, 
while  leukin  is  not  destroyed  at  56°  C,  and  both  are  said  to  be 
produced  by  the  leukocytes.  By  microscopic  examination  it 
appears  evident  that  the  bactericidal  property  of  vaginal  secretion 
is  produced  by  the  leukocytes,  for  there  are  a  considerable  number 
of  leukocytes  and  a  smaller  amount  of  detrial  epithelium  in  vaginal 
secretion.  ^Moreover,  we  know  that  leukocytes  are  present  in 
greater  numbers  in  pregnant  than  in  non-pregnant  cases  and  that 
the  bactericidal  power  also  increases  with  the  course  of  pregnancy. 
From  which  we  came  to  the  conclusion  that  the  bactericidal  prop- 
erty of  vaginal  secretion  is  produced  by  the  leukocytes.  In  order 
to  test  this  experiment  I  first  divided  the  vaginal  secretion  in  two 
lots.  By  freezing  one  lot  to  — 15°  C,  for  three  hours  I  liberated  the 
bactericidal  substance  contained  in  the  leukocytes.  The  second 
lot  I  left  untreated.  I  pon  comparing  the  two  lots  I  obtained  the 
results  shown  in  Table  XII. 

TABLE  XII. 


Number  of  colony. 

Proportion 

Dilute 

of  either 

increase  or 

Speries  of 

degree  of 

After 

After 

decrease  of 

Pregnant 

examining 

examining 

Species  of 

three 

six 

bacteria  after 

month. 

solution. 

solution. 

bacteria. 

Soon. 

hours. 

hours. 

six  hours. 

Mixed  solution 

Frozen 

5  times 

Bacillus  coli 

13,140 

643 

200 

ca  'As 

Not  frozen 

5  times 

Bacillus  coli 

15,708 

4,270 

1,314 

ca  Vi2 

Frozen 

10  times 

Bacillus  coli 

11,169 

1,182 

1,040 

ca  '/ii 

Not  frozen 

10  times 

Bacillus  coli 

12,483 

3,(il3 

1,620 

ca  'A 

Mixed  solution 

Frozen 

5  times 

Streptococcus 

40,390 

19,710 

6,570 

ca  '/e 

Not  frozen 

.5  times 

Streptococcus 

34.821 

15,117 

14,4.54 

ca  Va-s 

Mixed  solution 

Frozen 

.5  times 

Streptococcus 

8.869 

97 

— 

ca  'Aj 

.\ot  frozen 

5  times 

Streptococcus 

4.202 

582 

~ 

ca'/x 
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By  means  of  the  above  experiment  I  found  that  the  frozen  solu- 
tion possesses  a  stronger  bactericidal  power  comparatively  than 
the  unfrozen  solution.  And  this  led  me  to  investigate  why  the  bac- 
tericidal power  became  stronger  when  the  vaginal  secretion  was 
frozen.  Were  the  "leukin"  and  "cytase"  produced  by  the  leuko- 
cytes or  not? 

In  order  to  elucidate  this  question  I  divided  the  vaginal  secretion 
into  four  lots  as  follows: 

(a)  Vaginal  secretion,  frozen  to  —15°  C.  for  three  hours. 

(6)  Vaginal  secretion,  frozen  to  — 15°  C.  for  three  hours  and  then 
heated  to  5G°  C.  for  one  hour. 

(c)  Vaginal  secretion,  heated  to  56°  C.  for  one  hour. 

(d)  Vaginal  secretion,  left  untreated. 

TABLE  XIII. 


Dilute 
degree  of 

vaginal 
secretion. 

Species  of 
bacteria. 

Number  of 
colony. 

Proportion  of 

Species  of  examining 
solution. 

Soon. 

After 
three 
hours. 

either  increase 
or  decrease  of 
bacteria  after 
three  hours. 

Vaginal     secretion     after 

three  hours  frozen  . 

5  times 

Streptococcus 

8869 

97 

'/92 

Vaginal     secretion     after 

three  hours  frozen  and 

heated  at  56°  C.  for  an 

hour  after«-ard  . 

5  times 

Streptococcus 

7884 

208 

V38 

Original  vaginal  secretion 

5  times 

Streptococcus 

4205 

581 

1/8 

Original  vaginal  secretion 

after  heated  at  56°  C. 

for  an  hour  .... 

5  times 

Streptococcus 

7300 

1770 

'/6 

By  the  above  experiment  I  found  that  the  bactericidal  substance 
which  is  contained  in  vaginal  secretion  is  partly  decreased  by  heat. 
It  appears  to  me,  moreover,  that  the  bactericidal  substance  must  be 
unliberated  in  the  leukocytes,  because  the  bactericidal  property 
of  vaginal  secretion,  which  is  first  frozen  and  then  heated,  suffers 
a  decrease  of  only  one-third  of  its  original  property.  But  the  fact 
remains  that  whether  vaginal  secretion  is  frozen  or  not  the  bacteri- 
cidal property  is  certainly  decreased  by  heat.  This  may  be  due 
to  the  decrease  of  the  propert\^  of  the  substance  "cjlase. "  Fur- 
thermore, those  bactericidal  properties  which  remain,  independent 
of  the  agency  of  heat,  are  the  properties  of  "leukin"  and  lactic  acid. 

General  Sltvimary.  1.  The  bactericidal  property  of  pregnant 
vaginal  secretion  is  not  greatlj^  affected  by  different  bacilli. 

2.  The  bactericidal  property  of  pregnant  vaginal  secretion  is 
gradually  increased  during  the  course  of  pregnancy. 

3.  An  increase  of  0.9  per  cent,  of  lactic  acid  is  contained  in  preg- 
nant vaginal  secretion. 
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4.  The  lactic  acid  does  not  increase  during  the  course  of  preg- 
nancy. 

5.  The  bactericidal  substance  in  pregnant  vaginal  secretion  is 
not  of  the  nature  of  bacteriolysin,  which  is  completed  by  association 
with  complement. 

6.  The  bactericidal  property  of  pregnant  vaginal  secretion  is 
caused  by  leukin,  cytase  or  allied  substances  and  lactic  acid. 

Conclusions.  By  the  above  data  I  have  been  led  to  conclude 
that  the  bactericidal  property  of  pregnant  vaginal  secretion  is 
gradually  increased  during  the  course  of  pregnai:cy,  but  that  lactic 
acid,  which  according  to  Doderlein  and  others  was  considered  as 
being  the  sole  agent  of  bactericidal  property  of  vaginal  secretion, 
suffers  no  increase.  It  is,  therefore,  clear  that  lactic  acid  is  not  only 
the  sole  agent  involved.  Of  course,  as  my  experiments  show,  the 
property  of  lactic  acid  is  seen  to  be  not  insignificant,  for  it  is  present 
in  the  quantity  of  0.9  per  cent.,  and  is  possessed  of  bactericidal 
property.  Therefore,  it  is  certainly  a  part  of  the  bactericidal 
property  of  vaginal  secretion.  Though  ]\Ienge  and  Kronig,  further- 
more, stated  that  the  bactericidal  property  is  caused  by  such  agents 
as  tissue  juice,  lack  of  oxygen,  the  vaginal  bacillus  and  products 
resulting  therefrom,  these  statements  were  erroneous,  as  has  been 
shown  above.  With  regard  to  tissue  juice,  I  was  unable  to  discover 
whether  bacteriolysin  completed  by  the  association  of  complement 
is  or  is  not  present.  On  the  other  hand,  it  is  a  fact  that  during 
pregnancy  the  blood  stream  contains  a  large  increase  of  leukocytes, 
while  the  vaginal  secretion  in  pregnancy  likewise  contains  many 
leukocytes.  Thus  I  found  after  several  experiments  that  the 
action  of  the  bactericidal  property  is  caused  by  "leukin"  and 
"cytase,"  which  are  both  produced  by  the  leukocytes. 

Finally  I  came  to  the  conclusion  that  the  bactericidal  property 
of  pregnant  vaginal  secretion  is  more  affected  by  leukin  than  by 
cytase  and  that  lactic  acid  plays  only  a  part  of  the  bactericidal 
property. 

It  should,  however,  be  remarked  that  we  have  as  yet  no  definite 
proof  of  the  existence  of  leukin  and  cytase,  and  we  cannot,  there- 
fore, state  with  certainty  that  the  bactericidal  property  is  caused 
by  these  agents,  although  it  is  certainly  caused  by  substances 
similar  to  them. 

I  take  this  opportunity  of  thanking  Professor  Takayama  and 
Professor  Matsushita  for  their  kindness  in  directing  this  thesis. 
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A  STUDY   OF   THE   CALCIUM  AND  MAGNESIUM  METABOUSM 
IN  A  CASE  OF  CHRONIC  GOUT. 

By  .Jacob  Rosenbloom,  TnIJ).,  Ph.D., 

PITTSBURGH. 

(From  the  Laboratory  of  Dr.  Jacob  Rosenbloom,  Pittsburgh,  Pa.) 

I.  Introduction.  Although  thousands  of  papers  have  been 
composed  deahiig  with  the  relation  of  metabolism  of  uric  acid  to 
gout,^  practically  no  work  has  been  done  on  the  metabolism  of  the 
bases  in  this  disease. 

It  is  needless  to  point  out  the  importance  of  such  studies.  This 
paper  contains  the  results  obtained  in  a  study  of  the  calcium  and 
magnesium  metabolism  in  a  case  of  chronic  gout  of  about  fifteen 
years'  standing. 

The  only  j^apers  I  have  found  dealing  with  a  study  of  the  metab- 
olism of  calcium   and   magnesiiun   in   gout   are   presented   below. 

Little"  claimed  to  find  an  increased  excretion  of  calcium  in  the 
urine  of  an  acute  gouty  patient.  His  results  for  calcium  and  mag- 
nesium excretion  in  the  urine  for  one  day  are  as  follo\\'s: 

CaO  (gm.)  MgO  (gin.) 

Healthy  vegetarian 0.039  0.139 

Gouty  patient 0.206  0.179 

Mackarell,  Moore,  and  Thomas''  on  account  of  finding  that  the 
majority  of  renal  calculi  are  composed  of  calcium  salts, ^  bring  out 
evidence  to  show  that  possibly  there  may  be  some  relation  between 
calcium  metabolism  and  gout.  They  also  bring  out  the  interesting 
fact  that  if  there  is  any  relation  between  gout  and  an  abnormal 
metabolism  of  calcium,  the  present  antacid  therapy  of  gouty 
conditions  is  improper,  and  conclude  it  would  be  more  logical  to 
use  an  acid  treatment  on  account  of  the  fact  that  the  calcium  salts 
are  more  soluble  in  acid  media  and  insoluble  in  alkaline  media. 
Indeed,  Joulie^  some  years  ago  claimed  that  gout  was  due  to  a 

'  For  discussions  of  metabolism  in  gout  see:  Minkowski,  Nothnagel's  spez.  Path, 
u.  Ther.,  1903,  vol.  vii.  Wiener,  Erg.  d.  Physiol.,  1902,  i,  55.5;  1903,  ii,  377. 
Bouchard,  Les  mal.  par  ralentissement  de  la  nutrition,  1S90;  Troubles  prealables 
de  la  nutrition,  1900.  Von  Noorden,  Metabolism  and  Practical  Medicine,  1907, 
iii,  646.  McCrudden,  The  Chemistry,  Physiology,  and  Pathology  of  Uric  Acid, 
1905.  Burian  and  Schur,  Pliigers  Arch.,  1900,  Ixxx,  241;  1901,  Lxxxvii,  239. 
Schittenhelm,  Hand.  d.  Biochem.,  1910,  iv,  489;  Die  Nukleinstoffwechsel  und  seine 
Storungen,  Jena,   1910. 

2  Biochem.  Jour.,  1907,  ii,  2.30. 

Ubid.,  1911,  v,  161. 

■*  This  finding  has  been  confirmed  by  the  work  of  Kahn  and  Rosenbloom,  Jour. 
Am.  Med.  Assn.,  1912,  lix,  2252;  1915,  Ixv,  161;  .Arch.  Int.  Med.,  1913,  xi,  92;  Ztschr. 
f.  exper.  Path.,  1914.  vol.  xvii. 

'  Joulie,  La  Medication  Phosphori()uc,  Paris,   1904. 
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retention  in  tlie  blotxl  of  substances  whose  escape  is  favored  not 
by  alkalies  but  by  acids. 

II.  Methods.    The  patient  received  daily  the  followino;  diet: 

Whole  milk o(J(J  cc. 

Cream 300  cc. 

Eggs 4.50  grams 

Horlick's  malted  milk 200  grams 

Sugar 20  grams 

Salt 6  grams 

Water 2000  cc. 

This  diet  is  purin-free  and  yields  approximately  2830  calories, 
and  contains  about  139  gms.  protein,  14(5  gms.  fat,  and  225  gms. 
carbohydrate. 

The  experimental  methods  were  the  same  as  those  described  in 
previous  pul)lications.^ 

III.  Discussion  of  Results.  It  may  be  noted  that  in  the  six 
days'  study  thtre  was  a  retention  of  0.53  gm.  of  calcium  oxide 
and  0.31  gm.  of  magnesium  oxide. 

The  proportions  of  calcium  oxifle"  and  magnesium  oxide^  excreted 
in  the  urine  and  feces  is  normal  in  cjuantity. 

It  may  be  concluded  that  the  metabolism  of  calcium  and  mag- 
nesium in  the  case  of  chronic  gout  studied  is  normal  in  character. 


TABLE    I.— 

THE   CALCIUM    AND    MAGNESIUM    METABOLISM. 

Urine. 

Feces. 

Intake. 

Balance. 

Day. 

Volume, 

cc. 

Calcium 
oxide, 
gram. 

Magne- 
sium 
oxide, 
grarn. 

Calcium 
oxide, 
gram. 

Magne- 
sium 
oxide, 
gram. 

Calciima 
oxide, 
gram. 

Magne- 
sium 
oxide, 
gram. 

Calcium 
oxide, 
gram. 

Magne- 
sium 
oxide, 
gram. 

1      .      . 

2 

3  '.      '. 

4  .       . 
5 

G      .       . 

1940 
2220 
1600 
1700 
2050 
2520 

0.90 
0.93 
0,59 
0.75 
0.88 
0.84 

0  27 
0.28 
0.20 
0.18 
0.20 
0.18 

1.42 
1.42 
1.47 
1.47 
1.43 
1.43 

0.11 
0.11 
0.13 
0.13 
0.15 
0.15 

2.62 
2.34 
2.18 
2.22 
2.51 
2.19 

0.41 
0.47 
0.38 
0.34 
0.39 
0.40 

-1-0.30 
-0.01 
+0.12 

0 
+0.20 
-0.08 

+0.03 
+0.09 
+0.05 
+0.03 
+0.04 
+0.07 

TABLE    II.— PERCENTAGE   EXCRETION   OF   CALCIUM    AND 
MAGNESIUM    IN    THE    URINE   AND    FECES. 


Percentage  of  total  calcium  oxide 

Percentage  of  total  magnesium  oxide 

excreted  in 

excreted  in 

Day. 

Urine. 

Feces. 

Urine. 

Feces. 

1       .      . 

38.8 

61.2 

71.0 

29.0 

2      .      . 

39.6 

60.4 

71.8 

28.2 

3      .      . 

28.6 

71.4 

60.6 

39.4 

4      .      . 

33.3 

66.7 

58.0 

42.0 

o 

.38  1 

61.9 

57.1 

42.9 

6      .      . 

37.0 

63.0 

54.5 

45.5 

•^Am.  Jour.  Med.  Sci.,  1911,  cxliii.  7;  1913,  cxlvi,  731 ;  1914,  cxlviii,  05.  Arch. 
Int.  Med.,  1913,  xii,  276;    1914,  xiv,  263. 

'  For  li.st  of  ratio  of  the  urinary  and  fecal  calcium  output  in  normal  and  patho- 
logical conditions,  .see  Towles,  Am.  .Jour.  Med.  Sc,  1910,  exl,  100. 

"  For  list  of  ratio  of  the  urinary  and  fecal  magnesium  output,  see  Renvall,  Skand. 
Arch.  f.  Physiol.,  1904,  xvi,  94. 
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A  CASE  OF  CHRONIC  FAMILY  JAUNDICE. 
By  L  H.  Lew,  M.D., 

ASSOCIATE    PROFESSOR    OF   CLINICAL    MEDICII^:,   COLLEGE    OF    MEDICINE, 
SYR.\.CUSE    UNIVERSITY. 

AND 

J.    L.    IvANTOR,    M.D., 

SYRACUSE,    N.    Y. 

Casi;  History.  ^Nliss  A.  H.,  aged  twenty-four  years,  an  office 
clerk,  complained  of  her  abnormal  color  and  of  severe  attacks  of 
abdominal  colic.  Her  mother  has  always  had  jaundice,  and  large 
numbers  of  gall-stones  were  removed  at  operation.  Her  grand- 
father, her  uncle,  and  her  aunt,  all  on  the  mother's  side,  were  said 
to  have  suffered  from  a  similar  condition.  Her  brother  is  apparentlv 
well. 

There  is  nothing  definite  in  the  patient's  personal  or  past  history 
until  she  arrived  at  ten  years  of  age.  At  that  time  she  became 
"terribly"  jaundiced,  had  fever  and  severe  pains  in  the  abdomen, 
and  the  abdomen  increased  in  size.  An  enlargement  of  the  liver 
and  spleen  was  noted.  She  was  confined  to  bed  for  six  or  seven 
months.  Although  she  improved  after  that,  her  jaundice  never 
entirely  cleared  up,  and  there  were  distinct  exacerbations  at  inter- 
vals. Three  years  ago  she  had  an  attack  of  appendicitis,  and  her 
appendix  and  right  ovary  (reason  not  determined)  were  removed. 

About  a  year  ago  the  patient  began  to  have  attacks  of  pains  in 
the  epigastrium  with  radiation  to  the  right  shoulder.  There  was 
no  nausea,  but  she  forced  herself  to  vomit,  seeming  to  get  some 
relief  in  this  manner.  She  has  had  tliree  severe  colic  attacks  during 
this  interval,  the  jaundice  increasing  after  each;  the  urine  was 
also  observed  to  grow  darker.  The  patient  had  no  chills,  but  felt 
"clammy"  during  each  exacerbation.  She  observed  no  regular 
relation  between  the  onset  of  pain  and  the  ingestion  of  food,  but 
the  pains  seemed  worse  when  she  was  nervous.  There  was  very 
slight  digestive  disturbance,  a  little  sour  stomach  lately,  some 
regurgitation  at  times,  and  bloating.  The  bowels  were  costive. 
During  the  summer  the  patient  had  frequent  nose-bleeds,  but  not 
lately.  There  were  no  symptoms  (with  the  possible  exception  of 
slight  dizziness)  which  could  be  attributed  to  the  cardiovascular 
system. 

Except  for  the  occasional  pains  and  the  constant  discoloration 
of  skin  the  patient  feels  perfectly  comfortable,  and  is  happy. 

Physical  Exainination.  The  patient  is  well  developed  and  well 
nourished,  active,  and  of  a  cheerful  disposition.  The  conjunctiva* 
are  distinctly  icteric,  the  skin  of  the  l)ody  moderately  so,  the  color 
of  the  face,  especially  after  exposure  to  the  cold  air,  may  be  descriijed 
as  of  a  delicate  tea-rose  shade  (icterus  plus  anemia). 
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The  heart  offers  some  points  of  interest.  Its  width  by  percussion 
at  the  level  of  the  fifth  space  is  12  cm.  This  is  over  46  per  cent,  of 
the  total  chest  width  at  that  level  (normal  value  being  41  f  per 
cent.).  The  heart  is  therefore  distinctly  enlarged.  Fluoroscopi- 
cally  this  finding  is  confirmed  and  the  organ  appears  to  be  of  a 
"mixed"  configuration.  On  auscultation  there  is  a  loud,  rough, 
systolic  murmur  at  the  pulmonic  area.     At  the  junction  of  the 


Fig.   1. — Radiograph  of  the  heart  enlarged  both  to  right  and  left. 


fourth  rib  and  the  sternum  another  loud  systolic  murmur,  softer 
in  quality,  is  audible.  This  latter  is  transmitted  downward  toward 
the  apex.  The  pulse  is  of  good  quality,  76,  and  regular.  These 
findings  were  rather  a  surprise,  as  the  patient  presented  no  sub- 
jective evidence  of  cardiac  involvement.  Moreover,  anemia  could 
hardly  be  invoked  to  explain  the  entire  picture.  A  possible  con- 
genital defect  was  thought  of. 
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The  blood-pressure  was  100  mm.  systolic  and  55  mm.  diastolic. 
Hypotension  has  apparently  not  been  mentioned  as  characteristic 
of  the  disease,  although  most  reported  figures  are  low. 

The  liver  edge  could  not  be  felt,  but  the  left  lobe  percussed  6.5 
cm.  out  from  the  spine  by  the  Grocco  method.  There  was  tender- 
ness at  the  junction  of  the  right  midclavicular  line  and  the  costal 
margin,  as  well  as  some  resistance  just  below  this  region.  The 
spleen  was  large,  firm,  smooth,  and  not  tender.  Its  lower  pole 
reached  8  cm.  below  the  costal  margin  in  the  midclavicular  line, 
its  upper  border  to  the  eighth  space,  13  cm.  above  the  rib  margin 


Fig.   2. — Radiograph  of  gall-bladder  region  showing  two  gall-stones:  .-1,  gall-stones. 


in  the  mid-axillary  line,  and  its  anterior  (right)  [border  to  just 
within  the  mid-line.  Its  total  oblique  (greatest)  diameter  was  16 
cm. 

Laboratory  Findings.  Blood:  The  coagulation  time  by  the  vein 
puncture  method  was  five  minutes  (normal  control  eight  minutes). 
The  hemoglobin  percentage  (Sahli)  was  55,  53,  ()5,  56  on  four 
occasions.  The  total  red  cells  numbered  2,400,000,  2,700,000,  and 
2,540,000,  the  color  index  being  respectively  1,1,  and  0.98.  Hemol- 
ysis of  the  eris-throcytes  (whole  blood  was  used)  began  at  0.5  per  cent. 
NaCl  on  two  occasions  and  at  0.55  in  another,  the  process  being 
complete  at  0.425  and  0.45  respectively.    Normal  bloods  began  to 
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hemolyze  at  0.425  and  0.45,  and  were  completely  laked  at  0.;}25. 
The  blood  serum  was  positive  for  bile  pigment  (Hedenius's  method). 
The  Widal-Abrami-Brule  auto-agglutination  test  was  negative. 
There  was  a  slight  though  positive  increase  (as  compared  with  a 
normal  control)  in  the  relative  numl^er  of  red  cells  showing  vital 
staining.  The  size  of  the  erythrocytes  was  diminished.  The 
leukocyte  counts  were  3800  with  62  per  cent,  polynuclears  and 
4500  with  66  per  cent,  polynuclears.  The  Wassermann  test  was 
negative. 

I  Vine:  High  colored;  specific  gravity  1013  to  1018;  slightly 
acid;  never  bile;  urobilin  always  present  (Schlesinger  test);  also 
trace  of  albumin,  otherwise  negative. 

Stool:  Normal  in  color. 

Test  meal:  Fasting  stomach  empty;  Ewald  meal:  contents  well 
digested,  free  HC'l  28,  total  48. 

Roentgen-ray  Examination.  Esophagus  negative,  stomach  ver- 
tical, fair  tone,  lower  pole  4  inches  below  navel;  cap  normal; 
empty  of  liieder  meal  within  six  hours.  Intestines  fill  and  empty 
normally. 

Plate  of  gall-bladder  region  shows  four  small  shadows,  two 
below  and  two  upon  the  same  level  as  the  twelfth  rib.  Shape  and 
position  characteristic  of  gall-stones. 

Discussion.  The  question  of  therapeutics  is  of  interest  in  this 
case.  At  present  the  patient  is  receiving  iron,  is  free  from  pain, 
and  operative  treatment  is  not  regarded  as  urgent. 

In  their  excellent  stu<ly  of  chronic  family  jaundice  (1910),  in 
which  they  introduced  the  subject  to  American  clinicians,  Tileston 
and  Griffin'  had  the  following  to  say  concerning  the  nature  of 
abdominal  colic  in  this  disease: 

"Attacks  of  abdominal  pain  resembling  biliary  colic  have  been 
observed  in  a  large  proportion  of  cases,  and  have  been  often  supposed 
to  be  caused,  in  some  mysterious  way,  by  the  disease  itself.  In 
two  of  our  cases,  however,  gall-stones  were  removed  at  t)peration, 
after  which  the  attacks  ceased,  and  in  l)oth  our  autopsies  stones 
were  found  in  the  gall-bladder,  so  that  we  have  no  hesitation  in 
declaring  that  these  attacks  are  due  to  gall-stones.  A  striking 
feature  is  the  frequent  onset  of  the  colic  at  the  time  of  puberty, 
a  jjeriofi  at  which  ordinary  cholelithiasis  is  seldom  met  with. " 

And  further,  under  the  heading  of  treatment  they  remark: 

"  It  should  be  realized  that  attacks  of  abdominal  pain  are  not 
due  to  the  disease  j^^r  se,  but  to  a  complication  with  gall-stones, 
and  the  patient  should  be  given  the  benefit  of  modern  surgical 
treatment,  which  has  been  neglected  heretofore  in  all  cases  except 
in  two  of  our  series." 

Since  the  above  was  written,  evidence  has  been  adduced  tending 

>  Chronic  Family  .Jaundice,  Am.  .Jour.  Med.  Sc,  1910,  cxxxix,  847. 
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to  show  that  cohc  may  be  present  without  stones  (case  of  Thayer 
and  Morris^)  in  which  no  stones  were  found  at  operation,  also  two 
eases  quoted  by  EUiot  and  KanaveP  and  that  the  ^emo^'al  of  the 
stones  may  not  produce  absohite  rehef  from  pain  (case  of  Richards 
and  Johnson"*);  rehef  for  one  year,  then  a  mild  attack).  Perhaps 
the  existence  of  intrahepatic  calculi  may  explain  these  apparent 
discrepancies. 

Finally,  a  word  as  to  the  cardiac  condition.  In  a  review  of  the 
literature  from  this  stand-point,  we  found  no  mention  of  a  similar 
condition,  until  we  came  to  the  report  of  Hichens'  who  recently 
presented  before  the  Royal  Society  of  Medicine  three  cases,  and 
mentioned  a  fourth,  of  familial  jaundice  (in  one  family),  each  of 
whom  showed  a  loud  systolic  murmur  heard  best  in  the  third  space, 
and  transmitted  upward  and  to  the  apex.  This  author  also  sug- 
gested a  possible  congenital  origin  for  the  condition. 

Roentgenograms  of  the  heart  and  stones  are  appended.  • 
Since  writing  the  above,  the  patient  had  another  severe  attack 
of  gall-stone  colic,  and  became  deeply  jaundiced.  She  was  advised 
to  have  the  stones  removed.  She  entered  St.  Joseph's  Hospital, 
and  on  January  3,  1916,  Dr.  Frederick  Flaherty  removed  two  fair- 
sized  stones  and  a  number  of  small  ones.    The  ducts  were  free. 


AUTOSEROBACTERINS. 
By  MiCiL\EL  G.  Wohl,  M.D., 

OMAHA,    NEBRASKA. 

(From  the  Pathological  Department  of  the  Nicholas  Senn  Hospital.) 

Ix  the  present  communication  we  propose  to  outline  in  brief  the 
method  of  modifying  sensitization  of  vaccines  as  carried  out  at  the 
Nicholas  Senn  Hospital.  A  full  discussion  of  this  phase  and  of 
vaccines  in  general  has  been  given  in  another  place. ^ 

Besredka,^  in  1902,  introduced  sensitized  vaccines  into  medicine. 
By  this  is  meant  that  a  suspension  of  bacteria  (dead  or  alive)  is 
mixed  with  serum  from  an  immune  animal  and  allowed  to  macerate 

^  Two  Cases  of  Congenital  Hemolytic  Jaundice  with  Splenomegaly,  Johns  Hopkins 
Hosp.  Bull.,  1911,  xxii,  85. 

'  Splenectomy  for  Hemolytic  Icterus,  Surg.,  Gynec.  and  Obstet.,  1915,  xxi,  21. 

*  Study  of  a  Case  of  Congenital  Hemolytic  Jaundice,  Jour.  Am.  Med.  Assn.,  1913, 
Ixi,  1586. 

'  Cases  of  Familial  Jaundice,  Proc.  Roy.  Soc.  Med.,  1913,  ix.  Section  of  Studies  of 
Diseases  of  Children,  197. 

1  Med.  Record,  April  29,  1916. 

2  Comp.  rend.  Acad,  des  sci.,  1902,  vol.  c,  xxxiv. 
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for  a  few  hours.  The  serum  is  removed,  bacteria  washed  and  sus- 
pended in  salt  solution,  and  standardized  and  proper  dilutions  made. 

The  interest  in  sensitized  vaccines  is  growing.  Besredka  himself 
reported  10,000  cases  treated  successfully  with  a  vaccine  of  this  kind. 

Although  sensitization  was  primarily  used  for  typhoid  vaccines, 
a  number  of  men  have  applied  the  same  method  in  other  conditions. 
Marie^  used  it  in  rabies. 

]\Ieyer^  introduced  sensitized  tuberculins.  The  modus  operandi 
of  sensitized  vaccines  can  be  best  explained  by  Vaughn's  theory  of 
immunity.^  According  to  Vaughn  the  introduction  into  the  body 
of  a  protein  sensitizer  (antigen)  is  followed  by  the  formation  of 
ferments,  which  consist  of  amboceptor  and  complement.  The  fer- 
ment splits  up  the  protein  into  a  poisonous  and  non-poisonous- 
immunizing  group.  The  non-poisonous  group  is  specific  and  stimu- 
lates the  body  cells  to  manufacture  protective  substances.  When 
bacteria  are  saturated  with  their  specific  antibodies  by  mixing 
them  with  immune  serum  they  are  ready  for  complete  digestion 
by  the  complement  with  the  liberation  of  the  non-poisonous  immun- 
izing group.  We  owe  to  Bordet^  the  demonstration  that  the  antigen 
with  its  antibody  forms  a  complex  which  is  "endowed  with  proper- 
ties of  absorption  for  complement,  which  neither  of  its  constituents 
alone  possesses."  The  sensitized  vaccine  forms,  therefore,  a  complex 
which  can  immediately  become  acted  upon  by  the  complement  in  the 
body. 

The  method  employed  for  sensitization,  we  believe,  is  not  without 
its  faults.  The  antibodies  of  the  immune  serum  used  for  sensitiza- 
tion are  unquestionably  somewhat  different  from  those  of  the  patient 
from  whom  the  organism  is  isolated  for  a  vaccine.  Rosenow^  has 
given  the  most  striking  demonstration  of  mutation  of  bacteria, 
converting  hemoh'tic  streptococci  from  scarlet  fever,  erysipelas, 
etc.,  into  streptococci  and  pseudopneumococci.  The  pneumo- 
cocci,  which  he  was  able  to  alter  culturally  by  special  methods, 
were  changed  in  regards  to  their  reaction  to  agglutinins.  These 
changes  are  not  due  to  " mass  action"  but  to  active  changes  wrought 
under  the  influence  of  changed  environment.^ 

If  this  is  true  then  it  can  be  easily  seen  how  streptococci  used 
for  immunizing  a  horse  for  serum  sensitization  may  produce  anti- 
bodies (or  opsonins  of  Wright)  that  vary  from  those  of  the  patient. 
Based  upon  the  above  considerations  we  therefore  think  it  not 
illogical  to  employ  the  patient's  own  serum  for  sensitizing  the 

3  Interstate  Med.  Jour.,  1914,  vol.  xxi,  5. 

*  Infection  and  Resistance,  McMillan  Co.,  New  York,  1914,  p.  357. 

'Vaughn-Protein  Split  Products,  Lea  &  Febiger,  Philadelphia,  1913;  Vaughn, 
Reply  to  Stewart,  New  York  Med.  Jour.,  February  14,  1914,  p.  324. 

^  Studies  in  Immunity,  Gay  Wiley  &  Sons,  New  York,  1909,  cited  by  Zinsser, 
Infection  and  Resistance. 

'Jour.    Infec.    Dis.,    1914,   xiv,    1. 

'Vaughn,  Jour.  Lab.  and  CAin.  Med.,  Novemljer,    191.5,  p.   145. 
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autogenous  vaccines.  (A  somewhat  similar  though  independent 
procedure  is  being  used  at  the  ^lurphy  chnics.)^ 

Another  rather  technical  point  is  the  freeing  of  the  bacteria  from 
the  serum.  During  the  process  of  washing  the  Ijacteria  one  is  apt 
to  disunite  the  antibodies  from  the  vaccine,  thus  failing  to  accom- 
plish the  desired  end. 

From  the  studies  of  Eisenburg  and  Volk,'"  we  know  the  complete 
absorption  of  the  antibodies  by  the  antigen  is  impossible,  and  even 
when  absorption  is  done  repeatedly  the  antibodies  remain  in  the 
serum.  Now,  by  removing  the  serum  we  discard  some  antibodies, 
which  may  be  of  importance  in  raising  the  resistance  of  the  patient. 
Therefore,  we  believe  it  rational  not  to  remove  serum  from  vaccines 
after  sensitization,  but  to  use  the  serum  plus  the  vaccine. 

The  use  of  the  mixture  of  the  serum  and  vaccine  has  been 
employed  by  Lorenz,''  in  hog  erysipelas,  and  in  plague  by  Calmette 
and  Salimbeni.^- 

Friedberger^^  believes  that  immune  serum  after  sensitization 
exhibits  an  inhibitory  effect.  However,  this  was  not  the  case  with 
our  patients.  On  the  contrary,  they  have  shown  no  ill  effects,  and 
our  therapeutic  results  obtained  were  cpiicker  and  of  higher  degree. 

This  is  in  accord  with  Theobald  Smith,'"*  and  Park  and  Zingher'^ 
who  have  shown  that  when  diphtheria-toxin  antitoxin  is  adminis- 
trated the  immunity  that  results  is  of  higher  degree.  Our  technic 
for  the  preparation  of  autosensitized  vaccines  is  as  follows: 

1.  A  pure  culture  is  obtained  from  the  lesion  on  solid  medium. 
Three  ordinary  culture  tubes  are  sufficient. 

2.  To  each  tube  1  c.c.  of  sterile  normal  salt  solution  is  added. 
Shake  the  fluid  so  as  to  bring  the  microorganisms  in  suspension. 
To  facilitate  the  washing  off  of  the  bacteria,  use  a  platinum  loop. 

3.  Transfer  the  bacterial  emulsion  into  a  sterile  tube  to  which 
sterile  glass  beads  are  added  to  break  up  the  clumps. 

4.  The  bacterial  emulsion  is  standardized  by  Wright's  method 
of  counting  the  proportion  of  red  corpuscles  and  bacteria  in  the 
unit  of  equal  parts  of  blood  and  bacterial  emulsion,  and  proper 
dilutions  are  prepared.  (We  found  that  dilutions  made  according 
to  the  cloudiness  of  the  bacterial  emulsion  answers  all  clinical 
purposes.) 

5.  The  vaccines  are  now  sterilized  in  a  water-bath  at  5(j°  to  58° 
C.  for  thirty  to  forty-five  minutes. 

6.  Blood  is  obtained  from  the  patient  from  a  prominent  vein  at 
the  elbow.    (5  to  10  c.c.)    Strict  attention  should  be  paid  to  asepsis. 

'  Murphy's  Clinics,  December,  1914,  p.  1120. 

1"  Ztschr.  f.  Hj-g.,  1902,  vol.  xl;  Centralbl.  f.  Bact.,  1903,  vol.  xxxiv. 

"  Interstate  Med.  Jour.,  1914,  vol.  xxi,  No.  v. 

'2  Annals  de  I'institut  Pasteur,  1899. 

•3  Berlin,  klin.  Wchnschr.,  1902,  No.  2.5. 

"Jour.  Am.  Med.  Assn.,  191.3,  vol.  Ix,  No.  21. 

'5  Ibid.,  December  25,  1915. 
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Blood  is  placed  in  cold  place  for  three  hours  and  serum  pipetted  off.'e 

7.  Inactivate  the  serum  at  50°  C.  for  half  hour. 

8.  Add  from  1  to  3  c.c.  of  the  inactivated  serum  to  vaccine  Xo.  1, 
and  No.  2,  if  enough  serum  is  obtained,  and  place  in  incubator  at 
37°  C.  for  six  hours.     For  subsequent  doses  obtain  more  blood. 


Fig 


Note  the  boils. 


Fig.   2. — Loft  hand  aftor  troaliucm  uitli  autoserobaetorins. 


sterility  and  if  it  is  found  sterile, 


9.  Culture  vaccine  to  test 
administer  it  hypodermically. 

If  strict  aseptic  precautions  are  taken  and  nnnecessary  handling 
of  the  serum  is  avoided,   contamination   is  rather  an  infrequent 

"  About  0.05  c.c.  of  serum  is  placed  aside  for  agglutination  reaction  with  part  of 
the  non-sterilized  bacterial  suspension.  If  the  patient's  serum  contains  agglutinins 
m  dilutions  above  1  to  UJ  step  7  is  followed.  Should  the  agglutinin  content  be  too 
low  two  or  three  doses  of  the  simple  autogenous  vaccine  are  administered  and  then 
blood  withdrawn  f<^r  sensitization. 
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occurrence.    The  cases  in  which  we  have  employed  the  sensitized 
vaccines  are: 

Furunculosis 6 

Cystitis  (colon) 1 

Erysipelas 1 

Acne  \Tilgaris 2 

Otitis  media,  subacute 3 

Infection  of  compound  fracture 1 

Gonorrheal  vaginitis 2 

Puerperal  fever 1 

(Streptotocci  isolated  from  blood  and  on  account  of  anemic  condition  of 

patient,  we  used  commercial  antistreptococcic  serum  for  sensitization.) 

Rabies  (blood  taken  after  ten  doses  of  antirabic  vaccine  administered)  1 

The  above-treated  cases  have  greatly  improved.  The  treatment 
is  continued  for  six  to  ten  doses  at  five-day  intervals.  (Some  greatly 
improved  after  four  doses,  so  that  treatment  was  discontinued.) 
During  the  treatment  the  patient  showed  no  constitutional  reaction. 
The  local  reaction  in  most  of  the  cases  consisted  in  a  redness  the  size 
of  a  dime  to  half  dollar;  induration  slight;  it  usually  disappeared 
at  the  end  of  forty-eight  hours. 

Although  our  cases  are  too  few  to  warrant  any  conclusions,  yet 
our  results  were  so  gratifying  that  we  wish  to  advocate  their  wider 
application. 

CoxcLUSiONS.  1.  Sensitized  vaccines  are  superior  to  unsensi- 
tized. 

2.  The  use  of  the  patient's  own  serum  for  sensitization  is  scien- 
tifically justified. 

3.  The  use  of  the  serum  and  sensitized  vaccines  is  based  upon 
scientific  data,  and  clinically  is  proving  of  great  value. 
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Obstetrics.  A  Practical  Text-book  for  Students  and  Prac- 
titioners. By  Edwin  Bradford  Cragin,  M.D.,  Professor  of 
Obstetrics  and  Gynecology,  College  of  Physicians  and  Surgeons, 
Columbia  University,  New  York.  Assisted  by  George  H.  Ryler, 
M.D.,  Instructor  in  Gynecology,  College  of  Physicians  and 
Surgeons,  Columbia  University,  New  York.  Pp.  S58;  illustrated 
with  499  engravings  and  18  plates.  Philadelphia  and  New 
York:     Lea  &  Febiger,   191(3. 

In  the  preface  the  author  states  that  he  has  written  this  book 
from  a  sense  of  duty,  to  place  before  the  profession  and  students 
of  medicine  the  methods  of  the  Sloane  Hospital  for  Women,  and  the 
results  obtained.  He  also  desires  to  present  for  the  study  of  the 
profession  American  statistics  in  obstetrics.  He  believes  that  many 
books  before  the  profession  are  too  large  for  the  under-graduate 
students,  and  so  he  has  confined  himself  to  a  volume  of  858  pages. 

The  first  part  of  the  volume  is  devoted  to  anatomy  and 
embryology,  and  the  anatomical  descriptions  are  good,  and  many  of 
the  illustrations,  notably  those  of  perpendicular  sections  through 
the  pelvis,  are  interesting,  original,  and  valuable.  Embryology 
is  concisely  and  clearly  given. 

In  treating  of  physiological  pregnancy  and  its  management, 
the  author  recognizes  the  fact  that  the  thyroid  is  enlarged  during 
pregnancy,  and  altered  in  the  great  majority  of  cases.  In  the  diag- 
nosis of  pregnancy  the  cessation  of  menstruation  is  considered  the 
strongest  presumptive  evidence  of  pregnancy.  The  author  does  not 
mention  the  Abderhalden  test  for  pregnancy,  nor  the  fact  that 
leukocytosis  is  usually  present,  nor  does  he  advise  examination 
under  anesthesia  in  cases  where  diagnosis  is  difficult. 

In  the  management  of  normal  pregnancy  stress  is  laid  upon  the 
necessity  for  a  physical  examination  during  the  early  months,  and 
this  we  think  a  wise  provision.  The  author  measures  the  pelvis 
at  the  first  opportunity;  there  can  be  no  objection  to  this,  and  many 
arguments  in  its  favor.  In  healthy  women  he  makes  little  change 
in  diet.  His  ration  of  water  during  pregnancy  is  six  glasses  daily. 
He  does  not  mention  the  nitrogen  partition  of  the  urine  if  albumin 
or  other  abnormalities  are  found,  and  relies  upon  the  usual  examina- 
tion, including  that  for  acetone  and  diacetic  acid. 
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]\Iultiple  pregnancy  is  placed  with  normal  pregnancy,  and  while 
superfecundation  is  recognized,  doubt  is  expressed  concerning  the 
existence  of  superfetation. 

The  author  believes  that  the  placenta  becomes  detached  largely 
tlu-ough  contraction  and  shrinkage  of  the  placental  site,  and  that 
thus  becoming  a  foreign  body  in  the  uterus,  it  stimulates  the 
womb  to  expel  it. 

In  the  section  upon  the  mechanism  of  labor,  there  are  clear  and 
useful  illustrations  giving  a  lateral  view  of  the  bony  pelvis,  and 
also  the  iliacus  and  psoas  muscles.  From  the  study  of  a  specimen 
from  which  an  illustration  is  given,  the  author  believes  that  the 
lower  uterine  segment  is  derived  both  from  the  body  of  the  womb 
and  from  the  cervix.  A  good  diagrammatic  illustration  of  the  pelvic 
canal  showing  its  various  portions  with  relation  to  their  situation 
in  or  out  of  the  pelvis,  naturally  attracts  attention. 

He  states  that  the  predominance  of  LOA  over  MOP  is  found  in  the 
shape  of  the  fetal  ovoid  which  fits  its  abdominal  concavity  into  the 
convexity  of  the  mother's  vertebral  colunni.  The  author  states 
that  at  the  Sloane  Hospital  the  anterior  fetal  shoulder  is  always 
Ijorn  first  as  the  posterior  shoulder  is  held  back  in  the  vagina  with 
the  right  hand  of  the  oV)stetrician,  while  the  head  is  forced  gently 
downward  toward  the  mother's  perineum  with  the  left  hand, 
thus  causing  the  birth  of  the  anterior  shoulder  first.  This  is  done  to 
prevent  the  posterior  shoulder  from  tearing  the  perineum.  Patients 
are  delivered  in  the  dorsal  position.  In  our  experience  the  lateral 
position  for  spontaneous  labor  is  much  the  best. 

The  author  describes  fully  and  in  a  most  interesting  way  the 
management  of  normal  labor,  and  rightly  believes  that  two  vaginal 
examinations  are  usually  needed,  one  so  soon  as  the  obstetrician 
arrives,  and  the  other  when  the  membranes  rupture.  The  use  of 
gloves,  especially  by  practitioners  who  must  treat  all  sorts  of  cases, 
is  emphasized. 

We  are  surprised  to  find  that  ether  during  labor  was  so  unsatis- 
factory to  physicians  and  nurses  at  the  Sloane  Hospital  that  chloro- 
form is  used.  In  our  experience  normal  labors  can  be  managed 
with  great  satisfaction  to  all  concerned  by  the  careful  use  of  ether. 
The  author's  opinion  of  scopolamin-narcophin  anesthesia  is  not 
enthusiastic.  The  author  will  give  anesthesia  by  nitrous  oxide  and 
oxygen  a  further  trial  judging  from  his  experience  up  to  the  present 
time. 

In  preventing  opiithahnia  the  author  uses  20  per  cent,  argyrol 
solution  and  repeats  the  instillation  on  the  third  day  after  birth. 
Our  experience  coincides  with  his  that  argyrol  is  practically  efficient, 
and  far  less  irritating  than  silver  nitrate.  The  author  would  not 
repair  a  torn  cervix  immediately  unless  hemorrhage  occurred,  nor 
does  he  mention  the  repair  of  the  anterior  segment  of  the  pelvic 
floor.    Here  the  experience  of  the  reviewer  differs  from  that  of  the 
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author.  In  the  immediate  repair  of  considerable  cervical  lacerations 
the  reviewer  has  had  good  union  in  SO  per  cent.,  partial  union  in 
10  per  cent.,  and  no  union  in  10  per  cent,  without  infection.  Lacer- 
ations of  the  anterior  segment  in  our  observation  are  not  infrequent. 
They  often  cause  small  but  obstinate  hemorrhage,  and  may  further 
produce  prolapse  and  displacement  of  the  urethra.  Their  immediate 
repair  with  catgut  has  been  in  our  hands  entirely  satisfactory. 

In  treating  of  the  care  of  the  infant  where  birth  condit'ons  are 
abnormal,  the  author  employs  a  method  in  alternation  with 
Sylvester's  method  with  the  child  in  the  warm  tub,  which  consists 
essentially  in  rapidly  changing  the  position  of  the  child.  The 
reviewer  has  had  best  results  in  these  cases  by  unfolding  and 
folding  the  child  with  the  head  downward,  keeping  the  mouth 
and  nose  as  free  from  mucus  as  possible. 

In  the  management  of  the  puerperal  period,  the  author  has 
found  codeine  a  good  remedy  for  aftej-pains,  and  his  experience 
coincides  with  that  of  the  reviewer.  He  wisely  urges  against  the 
use  of  the  catheter  for  the  mother  during  the  puerperal  period 
because  of  the  danger  of  cystitis.  The  author  gives  some  valuable 
practical  points  concerning  the  best  method  of  dealing  in  general 
with  patients.  He  fixes  a  month  after  confinement  as  the  usual 
limit  for  the  attendance  of  the  obstetrician,,  when  the  obstetrician 
should  refer  the  case  to  a  general  practitioner. 

In  treating  of  lactation  the  author  calls  attention  to  the  use  of 
the  thermometer  in  determining  whether  or  not  the  infant  obtains 
sufficient  nourishment.  What  he  describes  as  inanition  fever 
is  a  valuable  means  of  diagnosis.  The  author  includes  artificial 
feeding  in  his  practice  as  an  obstetrician,  and  has  devised  a  Sloane 
Maternity  ^Nlilk  Set  for  the  modification  of  milk. 

He  calls  attention  to  the  importance  of  circumcision  in  both 
male  and  female  children,  and  the  experience  of  the  reviewer  coin- 
cides with  his. 

The  toxemia  of  pregnancy  is  clearly  and  competently  treated,  the 
author  finding  sodium  bicarbonate  a  remedy  of  the  greatest  value 
for  pernicious  nausea.  He  describes  and  illustrates  an  apparatus 
for  irrigating  the  colon  in  cases  of  acute  and  threatened  toxemia. 
He  uses  the  hot,  wet  pack,  and  has  largely  abandoned  venesection 
for  veratrum  viride,  nitroglycerine  and  chloral,  he  thinks,  with 
better  results.  He  emphasizes  with  italics  the  principle  that  in 
all  methods  of  treatment  it  is  essential  to  avoid  anything  which 
will  either  reduce  the  resistance  of  the  patient  or  seriously  damage 
any  of  her  organs.  The  author  is  a  faithful  user  of  the  dilating 
bags,  and  would  soften  the  cervix  in  threatened  eclampsia  by  the 
pressure  of  the  bag.  The  author,  in  the  treatment  of  toxemia,  has 
not  seen  the  benefit  from  the  free  use  of  salt  solution  which  many 
others  have  noticed  with  such  satisfaction. 

In  treating  of  the  complications  of  pregnancy,  the  author  would 
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interrupt  pregnancy  when  complicated  in  the  early  months  by  acute 
tuberculosis;  in  the  later  stages  of  tuberculous  infection  there  is 
some  difference  of  opinion. 

The  author  would  operate  upon  patients  seized  with  appendicitis 
during  the  early  half  of  pregnancy,  but  in  the  latter  half,  if  the 
inflammation  seems  catarrhal,  he  would  treat  it  by  rest  and  ice- 
bags.  While  the  temperature  and  blood  count  may  be  of  value, 
we  do  not  know  a  certain  method  of  diagnosis  between  catarrhal 
and  suppurative  appendicitis,  and  in  our  experience  operation  is 
indicated  when  pregnancy  is  complicated  by  appendicitis. 

In  the  section  treating  of  abortion,  some  excellent  illustrations 
add  to  the  value  of  the  article.  In  the  treatment  of  inevitable 
abortion  the  author  would  empty  the  uterus  under  anesthesia  by 
the  gloved  finger  unless  the  case  proceeded  promptly.  In  incomplete 
abortion  the  uterus  should  be  emptied  with  the  least  injury  and  with 
the  greatest  cleanliness,  for  this  purpose  a  blunt,  firm  curette,  and  a 
sponge-holder  are,  in  the  author's  experience,  essential.  He  would 
palpate  the  uterine  cavity  to  be  sure  that  nothing  is  overlooked. 
He  illustrates  a  glove  finger  dilator  which  seems  to  the  reviewer 
much  inferior  to  the  solid  Hagar  dilators,  or  to  that  of  Xewell. 

The  author  devotes  one  section  to  hemorrhage,  antepartum, 
intrapartum,  and  postpartum.  In  placenta  previa  the  use  of  elastic 
bags  is  a  routine  treatment  at  the  Sloane  Hospital.  The  mortality 
in  uncomplicated  placenta  previa  for  the  mother  was  4  per  cent.,  and 
a  maternal  mortality  of  8.1  per  cent,  occurred  in  complicated  placenta 
previa.  In  complete  placenta  previa  by  the  use  of  the  bags,  the 
maternal  mortality  was  14.4  per  cent.  The  infant  mortality  was 
51  per  cent.  When  from  these  are  subtracted  those  infants  prema- 
ture, the  fetal  mortality  remains  36.9  per  cent. 

The  author  calls  attention  to  the  fact  that  when  a  diagnosis 
of  placenta  previa  is  distinctly  made  there  is  in  private  practice 
only  one  safe  rule  of  treatment,  namely,  to  empty  the  uterus.  He 
emphasizes  the  statement  that  it  is  not  always  necessary  to  perform 
version  in  placenta  previa,  and  he  recognizes  the  fact  that  there  is  a 
tendency  of  late  to  employ  abdominal  Csesarean  section  for  primi- 
gravidie  with  long  and  rigid  cervices  where  a  glove-stretcher  dilator 
must  be  used  in  order  to  introduce  a  bag.  The  reviewer's  experience 
with  Cesarean  section  in  placenta  previa  leads  him  to  believe 
that  in  well  appointed  hospitals  it  is  far  superior  to  the  glove 
stretcher  dilator,  the  introduction  of  bags,  or  any  other  method  of 
delivery.  We  are  surprised  to  find  the  author  advising  that  in 
placenta  previa  the  foot  should  be  seized,  and  that  the  obstetrician 
should  proceed  at  once  to  extraction.  This  is  the  most  dangerous 
thing  which  can  be  done  under  the  circumstances.  When  the 
version  has  been  performed  and  hemorrhage  stopped  by  bringing 
do^\^l  the  foot  and  breech,  nothing  more  should  be  done  in  the  way 
of  active  interference  for  a  time. 
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In  treating  of  premature  separation  of  the  normally  implanted 
placenta,  the  author,  we  think,  wisely  considers  toxemia  as  the  main 
cause.  In  the  treatment  of  accidental  separation  of  the  placenta 
the  author  is  still  wedded  to  the  dilating  bag  in  the  cervix,  although 
many  prefer  to  deal  with  these  cases  by  immediate  section. 

It  is  a  ciuious  arrangement  of  the  book  to  find  postpartum 
hemorrhage  under  the  complications  of  pregnancy,  but  this,  it  is 
stated,  arises  from  convenience  in  description  so  that  the  subject 
of  hemorrhage  may  be  presented  as  a  whole. 

In  treating  of  the  management  of  the  third  stage  of  spontaneous 
labor,  it  is  stated  that  at  the  Sloane  Hospital,  twenty  minutes  are 
allowed  for  the  separation  for  the  placenta.  Xo  better  precaution 
can  be  taken  against  postpartum  bleeding.  The  author  recognizes 
the  value  of  packing  the  uterus  with  gauze  to  control  or  prevent 
hemorrhage,  and  in  an  emergency  where  gauze  could  not  be  obtained, 
he  would  use  any  sterile  material  available. 

In  the  management  of  pyelitis  complicating  pregnancy  the  author 
has  resorted  to  nephrectomy,  but  apparently  not  to  drainage  of  the 
kidney.  In  our  experience  nephrotomy  for  drainage  has  been 
successful  without  the  interruption  of  pregnancy. 

Justo-major  pelves  are  not  classified  as  deformed  pelves  at  the 
Sloane  Hospital,  but  justo-minor  are,  although  they  are  no  more 
deformed  than  are  justo-major.  Provided  a  pelvis  is  s\inmetrical, 
it  is  not  deformed  whether  it  be  larger  or  smaller  than  the  average. 

Pelvic  contractions  and  abnormalities  are  fully  dealt  with, 
as  are  the  malformations  of  the  fetus.  Dystocia  from  abnormal' 
presentations  receives  adequate  attention. 

In  preventing  laceration  of  the  perineum,  while  it  is  said  that 
the  advance  of  the  presenting  part  must  be  controlled,  anesthesia 
is  not  mentioned  as  a  most  valuable  means  of  preventing  laceration. 
Illustrations  for  the  secondary  repair  of  the  perineum  are  used  to 
illustrate  the  primary  operation,  and  there  is  no  reference  to  the 
repair  of  the  anterior  segment  of  the  peMc  floor. 

In  the  induction  of  premature  labor  the  author  prefers  the  bag 
to  the  bougies  because  the  bougies  may  cause  rupture  of  the  mem- 
branes. Among  the  indications  for  the  induction  of  premature 
labor  we  are  surprised  to  find  complete  placenta  previa  and  complete 
separation  of  a  normally  situated  placenta.  In  om-  experience  these 
conditions  are  so  grave  that  they  demand  more  prompt  relief 
than  that  afforded  by  the  induction  of  labor. 

There  is  no  more  important  subject  for  consideration  by  the 
profession  and  by  obstetricians  than  the  use  of  the  obstetric  forceps, 
and  we  naturally  read  what  the  author  has  to  say  upon  this  subject 
with  the  greatest  interest.  In  the  contra-indications  for  the  forceps 
he  does  not  mention  lack  of  engagement  of  the  fetal  head  nor 
does  he  lay  strong  emphasis  upon  the  necessity  for  engagement 
and  molding  for  a  safe  forceps  operation.    He  advises  and  practises 
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the  high  forceps  operation  where  the  instrument  is  apphed  to  the 
head  wliich  he  says  may  be  floating  or  may  be  engaged,  and  among 
forceps  deUveries  at  the  Sloane  Hospital,  1.09  per  cent,  were  high 
operations  where  the  head  might  have  been  floating  or  might  have 
engaged.  The  author  lays  stress  upon  the  need  for  an  accurate 
diagnosis  of  the  presentation  and  position  of  the  child,  and  the 
relative  si^e  of  the  pelvis  before  attempting  the  introduction  of  the 
forceps,  but  the  question  of  engagement  and  molding  does  not  seem 
of  primary  importance  in  his  mind.  He  uses  the  solid  bladed  forceps 
without  axis-traction  device,  employing  Pajot's  maneuver  when 
necessary. 

The  maternal  mortality  of  forceps  operations  is  stated  at  1.2 
per  cent.,  but  death  is  ascribed  to  conditions  other  than  the 
application  of  the  forceps.  The  fetal  mortality  in  forceps  opera- 
tions of  all  types  was  14.5  per  cent.,  but  in  the  high  ff)rceps  opera- 
tions where  the  head  was  floating  or  might  ha\e  engaged,  the  still- 
births were  26.2  per  cent. 

We  believe  that  two  statements  or  misstatements,  one  among  the 
laity,  and  one  among  the  profession,  have  done  more  than  anything 
else  to  impede  progress  in  obstetric  art.  In  the  minds  of  the  laity 
the  half  truth  that  labor  is  a  natural  process,  and  therfore  requires 
no  skilled  supervision,  has  cost  the  lives  of  many  mothers  and 
children.  In  the  general  profession  the  statement  that  the  obstetric 
forceps  can  be  safely  applied  to  the  fetal  head,  unengaged  and  with- 
out molding,  or  floating  at  the  pelvic  brim,  causes  many  obstetric 
tragedies.  In  direct  contrast  with  the  author's  fetal  mortality  in 
the  high  forceps  operations  upon  the  floating  or  possibly  engaged 
head,  of  26.2.  per  cent.,  stands  his  statement  that  in  his  experience 
Cesarean  section  is  the  safest  method  for  securing  the  l)irth  of  a 
living  child. 

S\Tnphyseotomy  and  pubi(jt(jmy  and  vaginal  Cesarean  section 
are  well  described  and  clearly  illustrated,  and  the  author  is  justly 
not  enthusiastic  over  vaginal  section.  He  believes  that  a  quick 
Cesarean  section  is  greatly  to  be  desired,  largely  because  until  the 
uterus  is  closed  the  patient  is  losing  blof)d  from  its  sinuses.  The 
author's  results  in  Cesarean  section  would,  we  believe,  justify  him 
in  extending  this  method  of  treatment  to  placenta  previa  and  cases 
where  the  fetal  head  did  not  engage  during  labor. 

In  dealing  with  puerperal  infection  he  has  faith  to  believe  that 
as  a  rule  the  vagina  is  sterile  within,  while  the  vulva  is  non-sterile 
without.  He  does  not  bring  up  the  questions  of  hemolytic  bacteria 
and  their  importance.  His  recommendations  in  the  practice  of 
asepsis  and  antisepsis  are  standard  and  excellent,  and  his  conserva- 
tive treatment  of  puerperal  infection  will  receive  hearty  endorse- 
ment from  the  majority  of  obstetricians.  He  does  not  recommend 
sera  because  they  have  failed  to  produce  positive  results,  but  there 
is  hope  that  vaccines  may  be  of  value  in  infection  by  the  staphylo- 
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COCCUS,  gonococcus  and  in  colon  bacillus  infection  of  the  kidneys. 
He  is  wisely  conservati\-e  in  the  matter  of  surgical  operation  in 
puerperal  se])tic  infection. 

A  tabulated  statement  regarding  infant  mortality  closes  the 
volume. 

The  author  has  fulfilled  his  pur])ose  in  placing  on  record  the 
statistics  of  the  fine  hospital  under  his  charge.  He  gives  to  the 
obstetric  profession  the  results  of  years  of  intelligent  and  thorough 
work,  accurate  observation,  balanced  judgment,  and  honest  state- 
ment. His  contribution  to  obstetric  literature  is  a  credit  alike  to 
him  and  to  his  hospital,  and  an  honor  to  the  medical  profession. 

E.  P.  I). 


Endemic  Diseases  of  the  Southern  States.  By  William  H. 
Deaderick,  M.D.,  Member  of  the  Hot  Springs  Medical  Society, 
the  Arkansas  Medical  Society,  etc.,  and  Loyd  Thompson,  M.D., 
INIember  of  the  Hot  Springs  Medical  Society,  the  Arkansas 
]\Iedical  Society,  etc..  Hot  Springs,  Arkansas.  Pp.  546;  117 
illustrations.  Philadelphia  and  London:  W.  B.  Saunders  Com- 
pany, 191(i. 

Until  the  publication  of  this  book,  none  harl  been  written  to 
cover  solely  the  endemic  diseases  of  the  South,  hence  the  purpo.se 
of  the  authors  to  supply  this  omission. 

They  make  no  pretention  of  treating  of  trojiical  di.seases  in 
general,  but  simply  limit  the  work  to  an  intensive  study  of  the 
endemic  diseases  of  the  Southland. 

The  book  is  divided  into  six  parts  as  follows:  malaria,  black- 
water  fever,  pellagra,  amebic  dysentery,  hookworm  disease,  and 
other  intestinal  parasites. 

Eight  chapters  are  devoted  to  malaria,  the  first  dealing  with  an 
interesting  historical  and  geograj)hical  discussion,  following  which 
the  etiology  is  presented  in  detail,  much  space  being  allotted  to 
the  mosquito  and  the  malarial  organism,  and  the  whole  being  freely 
interspersed  with  plates,  tables,  and  illustrations. 

The  pathology  and  clinical  history  of  acute,  chronic,  and  per- 
nicious malaria  are  well  presented,  while  the  chapter  on  prophyl- 
axis is  especially  good,  being  rendered  more  attractive  by  many 
photographic  illustrations.  The  chapter  on  treatment  is  of  value, 
combining  as  it  does  the  views  of  many  writers  together  with  those 
of  the  authors,  the  latter  evidently  having  enjoyed  an  unusually 
wide  experience  in  the  treatment  of  this  disease. 

Blackwater  fever  is  given  in  much  the  same  intensive  manner 
as  malaria.  The  description  is  replete  with  references  to  the 
literature,  the  theories  of  hemoglobinuric  fever  being  dealt  with 
in  detail,  the  authors  them.selves  conforming  to  the  view  more  gen- 
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erally  accepted  today  that  malaria  is  essentially  and  solely  the 
predisposing  cause.  One  omission  should  be  noted  in  Chapter  XI, 
which  deals  with  the  pathology  of  this  disease.  In  this  chapter  no 
mention  is  made  of  the  condition  of  the  bone  marrow  in  which 
practically  constant  and  striking  changes  occur.  The  chapter  on 
treatment  contains  the  views  of  various  exponents  of  quinin  with 
a  clear-cut  expression  on  the  part  of  the  authors  as  to  their  opinion. 

The  sections  on  the  two  diseases  above  discussed  compose  over 
half  the  book. 

Pellagra  is  the  next  disease,  and  here  again  the  same  thorough 
study  has  been  made,  and,  aside  from  many  references,  the  reports 
of  the  Thompson-McFatlden  Pellagra  Commission  have  been 
resorted  to  freely.  Not  a  little  attention  is  given  to  the  various 
theories  advanced  as  to  the  etiology,  recent  researches  being  dis- 
cussed in  this  light. 

Amebic  dysentery  and  hook-worm  disease  compose  the  next 
two  sections,  and  require  no  further  comment  than  to  say  that  they 
conform  in  character  and  length  to  the  descriptions  usually  found 
in  a  system  of  medicine. 

Other  intestinal  parasites,  the  last  section,  offers  a  brief  text-book- 
like description  of  the  parasites  commonly  encountered  in  the 
South.  At  the  end  of  the  book  there  is  a  long  bibliography.  The 
book  is  well  bound,  and  the  paper  and  print  are  good. 

Its  special  sphere  of  usefulness  will  be  among  the  Southern 
practitioners,  though,  in  view  of  the  frequency  with  which  these 
diseases  may  be  encountered  throughout  the  United  States,  its 
sphere  should  by  no  means  be  limited.  A.   H.   H. 


Diseases  of  the  Skin.  By  Henry  H.  Hazen,  M.D.,  Professor 
of  Dermatology  in  the  Medical  Department  of  Georgetown 
University;  Professor  of  Dermatology  in  the  INIedical  Depart- 
ment of  Howard  University;  sometime  Assistant  in  Dermatology 
in  the  Johns  Hopkins  University;  iMember  of  the  American 
Dermatological  Association.  Pp.  539;  233  illustrations;  4 
colored  plates.    St.  Louis:  C.  V.  Mosby  Company. 

Hazen  is  to  be  commended  for  the  excellence  of  his  new  book, 
which  is  an  addition  to  our  dermatological  field.  The  text  is  MTitten 
in  an  entertaining  and  lucid  manner.  As  the  author  mentions  in 
his  preface,  he  has  omitted  several  of  the  rarer  conditions,  his 
object  having  been  to  write  a  book  for  the  student  and  the  general 
practitioner.  Photomicrographs  of  the  common  eruptions  have 
been  added  to  the  clinical  pictures,  which  impresses  the  reader  with 
the  pathological  aspects  of  the  various  diseases.  This  addition  is 
to  be  commended.     Hazen  has  attempted  a  brand-new  classifica- 
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tions  of  the  diseases  of  the  skin,  which  is  very  different  from  that 
employed  in  the  average  text-book.  This  new  grouping  of  der- 
matological  eruptions  might  prove  at  least  unusual  to  conservative 
writers  upon  these  subjects,  but  classification  is  indeed  our  Waterloo. 
The  preliminary  sections  of  the  book,  on  diagnosis  and  treatment 
particularly,  are  of  distinct  value.  The  pictures  are  mostly  good, 
but  some  of  the  photomicrographs  should  be  omitted  from  a  future 
edition  because  of  lack  of  clearness  and  detail.  The  few  references 
which  are  given  have  been  carefully  picked  and  should  prove  a 
help  for  further  investigations  by  the  reader.  All  of  the  various 
modern  methods  of  treatment  and  diagnosis  are  included  in  the 
vokune.  T\'pographical  errors  are  comparatively  few,  and  the  book 
is  well  printed  in  good  clear  type  and  on  fine  glazed  paper,  the 
latter  helping  tremendously  in  bringing  out  the  detail  of  most  of 
the  photographs.  The  volume  shows  the  work  the  author  has  put 
into  his  subject,  and  is  to  be  recommended  to  the  medical  public. 

F.   C.   K. 


Peroral  Endoscopy  and  Laryngeal  Surgery.  By  Chevalier 
Jackson,  INI.D.,  Professor  of  Laryngology,  l'ni\ersity  of  Pitts- 
burg, etc.  Pp.  725;  5  colored  plates  and  490  illustrations. 
St.  Louis,  j\Io. :  The  Laryngoscope  Company. 

Dr.  Chevalier  Jackson  needs  no  introduction  to  the  medical 
profession  anj-^-here  in  the  world.  His  latest  book  is  likewise 
beyond  praise.  Most  readers  will  remember  the  excellence  of  his 
first  work  on  Tracheohronchoscopy,  which  was  the  first  published 
on  that  subject.  The  one  at  present  being  reviewed  is  the  largest, 
most  complete,  and  up  to  date  in  existence.  It  is  in  reality  a  con- 
tinuation of  his  early  work,  and  in  some  ways  supplementary  to 
it,  although  it  is  not  necessary  to  have  the  other  for  a  complete 
understanding  of  the  subject.  In  a  number  of  instances,  however, 
the  positions  taken  earlier  in  the  study  of  the  subject  have  been 
re^•ersed  and  numerous  modifications  in  procedure  have  been  intro- 
duced. What  lends  most  interest  and  authority  to  the  work  is 
the  recital  of  the  author's  methods,  derived  from  his  enormous 
experience,  in  dealing  with  dift'erent  mechanical  problems,  notablj^ 
in  the  removal  of  foreign  bodies;  but  attention  is  repeatedly  called 
to  the  fact  that  after  all  this  is  only  one  of  many  uses  for  en(lo- 
scopy.  While  the  author  still  adheres,  in  the  main,  to  the  earlier 
forms  of  apparatus  used  successfully  by  him,  he  gives  credit  both  in 
text  and  illustration  to  the  instrumental  devices  and  technic  of 
other  operators  and  says  that  that  form  of  instrument  is  the 
best  which  the  individual  operator  finds  easiest  to  use.  His  posi- 
tion  in  regard  to  anesthetics  is  extreme.     He  uses  no  anesthesia 
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for  children  under  seven,  none  for  esophagoscopy  at  any  age,  except 
very  occasionally  for  large  foreign  bodies,  and  but  little  or  none 
for  laryngoscopy,  except  for  removing  specimens  or  neoplasms. 
For  tracheobronchoscopy,  local  anesthesia  is  usually  needed  only 
for  the  removal  of  foreign  bodies  in  adults.  General  anesthesia 
he  rarely  uses.  While  this  seems  to  be  satisfactory  in  Jackson's 
hands,  most  endoscopists  have  difficulty  in  following  his  rule  closely 
in  this  respect.  The  whole  book,  telling  as  it  does  of  the  marvelous 
success  and  skill  of  Dr.  Jackson  and  his  methods,  is  an  inspiration 
for  the  laryngologist  interested  in  this  line  of  work,  and  the  direc- 
tions are  so  simple  and  accurate,  the  illustrations  so  understandable, 
that  it  is  a  liberal  education  for  the  young  endoscopist.  A  notable 
feature  of  the  book  is  the  s\stematic  and  consecutive  arrangement 
of  subjects  and  the  accurate  explanatory  illustrations,  many  of 
which  are  original  photographs  by  the  author  or  his  own  personal 
drawings.  The  chapter  on  Suspension  Laryngoscopy  lias  been 
written  for  the  author  by  Professor  Killian  himself,  and  is  a  com- 
plete exposition  of  the  subject.  In  addition  to  the  endoscopic  por- 
tion of  the  work,  there  are  practically  one  hundred  pages  devoted  to 
tracheotomy,  dilatation  of  chronic  laryngeal  stenosis,  laryngostomy, 
decannulation,  and  malignant  disease,  with  the  technic  of  thy- 
rotomy  and  laryngectomy,  all  most  admirably  presented.  Another 
unusual  feature  of  the  work,  and  one  that  will  appeal  to  the  pro- 
fession, is  the  very  complete  bibliography  attached,  consisting  of 
six  hundred  and  f(jrty-se\en  references.  Altogether,  the  book 
makes  fascinating  reading,  and  is  indispensable  to  anyone  who  is 
called  upon,  even  occasionally,  to  do  endoscopy.  G.   M.  C. 


Pellagra.  By  George  ]M.  Xilf:s,  M.D.,  Gastro-enterologist 
to  the  Georgia  Baptist  Hospital,  Wesley  Memorial  Hospital, 
and  Atlanta  Hospital;  Consulting  Gastro-enterologist  to  the 
Atlanta  Antituberculosis  Association  and  to  the  ]\loore  Memorial 
Glinic,  Atlanta,  Georgia.  Second  edition.  Pp.  261;  20  illus- 
trations. Phil;id('l])hia  and  London:  W.  B.  Saunders  Company, 
191(). 

Although  a  tremendous  amount  of  work  and  numerous  inves- 
tigations have  })een  made  in  the  study  of  pellagra,  i)articularly  in 
regard  to  the  etiology  of  this  puzzling  disease,  in  the  present  edition 
the  author  is  still  compelled  to  publish  theories  rather  than  facts. 
The  painstaking  studies  of  the  L'nited  States  Army  surgeons  and 
those  in  marine  hos])ital  work,  as  recorded  in  the  present  volume, 
cannot  be  too  highly  commended,  although  still  lacking  in  absolute 
proof.  Xiles  has  brouglit  the  j^resent  edition   strictly  up  to  date. 
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The  various  views  of  the  rhtt'erent  authorities  are  freely  given 
and  discussed.  These  views,  however,  are  so  diversifierl  that 
they  no  doubt  would  prove  puzzling  to  the  average  reader  unless 
rather  well  versed  on  the  general  subject  of  this  affection,  and  pos- 
sibly it  might  have  been  more  lucid  if  the  author  had  expressed 
somewhat  more  definitely  his  own  personal  view-point. 

Enlarging  upon  Lombroso's  dictum  of  spoiled  corn  being  the 
etiological  factor  in  the  production  of  pellagra,  it  is  suggested  in 
this  volume  that  spoiled  carbohydrates  may  also  prove  causative. 
Goldberger's  recent  work  is  quoted,  in  which  he  apparently  found 
that  an  unbalanced  or  deficient  diet  was  the  cause  of  the  disease. 
The  new  edition  contains  eight  more  pages  than  the  last  and 
several  new  illustrations.  F.   C.    K. 


A  Text-book  of  the  Practice  of  Medicine.  By  James  L. 
Anders,  j\I.I).,  Ph.D.,  LL.I).,  Professor  of  Aledicine  and  Clinical 
Medicine,  Medico-Chirurgical  College,  Philadel])hia.  Twelfth 
edition.  Pp.  VS.]i);  illustrated.  Philadelphia  and  London: 
W.  B.  Saunders  Company. 

It  is  almost  a  sufficient  review  to  state  that  twelve  editions  of 
Anders's  Te.ii-hook  of  the  Practice  of  Medicine  have  appeared  in 
the  past  eighteen  years.  The  reasons  for  its  popularity  lie  chiefly 
in  its  clearness  and  in  its  completeness.  It  is  at  the  same  time 
clear  and  concise  and  has  an  index  far  superior  to  most  works  of 
its  kind.  Another  factor  which  adds  to  its  value  is  the  giving  of 
references  to  the  literature,  and  this  indeed  might  be  done  even 
more  freely. 

The  present  edition  has  been  brought  up  to  date  and  considerably 
re^'ised.  For  the  most  part  the  new  matter  is  well  presented  and 
worthy  of  inclusion,  but  some  of  the  new  matter  mentioned  in 
the  preface  receives  scant  attention  in  the  text;  thus  the  phenol- 
sulphonephthalein  test  is  mentioned  in  the  preface,  but  does  not 
appear  in  the  index  and  only  incidentally  in  the  text.  In  fact, 
the  preface  details  five  new  sections,  and  these  sections  together 
occupy  no  more  than  two  printed  pages.  The  title  of  one  of  these 
sections  is  given  in  the  preface  as  Vagotomy,  an  alarming  misprint, 
which  will  certainly  lead  some  to  disappointment.  As  a  whole,  the 
book  is  excellently  edited  and  published,  except  for  diacritical 
marks,  those  bugbears  of  publishers  and  printers  in  this  country. 
One  may  take  one's  choice,  for  example,  of  Barany  or  Barany 
and  of  d'Espines  sign  or  d'Espine's  sign. 

These,  however,  are  small  faults  and  detract  but  little  from  the 
value  of  this  book  which  can  most  strongly  be  recommended. 

O.    II.    P.    P. 
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Infant  Feeding  and  Allied  Topics.  By  Harry  Lowenberg, 
A.M.,  M.D.,  Assistant  Professor  of  Pediatrics,  Medico-Chirur- 
gical  College  of  Philadelphia;  Pediatrist  to  the  Mt.  Sinai  Hos- 
pital, the  Jewish  Hospital,  and  the  Jewish  Maternity  Hospital; 
Assistant  Pediatrist  to  the  Medico-Chirurgical  Hospital  and 
the  Philadelphia  Hospital,  etc.  Pp.  382;  64  engravings  30 
plates,  11  in  colors.    Philadelphia:    ¥.  A.  Davis  Company,  1916. 

In  addition  to  the  usual  subjects  pertaining  to  breast  and  bottle 
feeding,  rickets,  scurvy,  spasmophilia,  the  "eruptive  diathesis" 
and  pyloric  obstruction  are  considered.  Dr.  John  B.  Deaver  has 
written  the  section  on  the  surgical  treatment  of  the  latter  con- 
dition. The  book  is  based  almost  entirely  upon  the  personal 
experience  of  the  author.  The  aim  in  writing  it  has  been  to  make 
it  largely  clinical  and  practical,  and  the  presentation  of  a  medley 
of  views  of  different  autliorities  therefore  has  been  "studiously 
avoided."  This  aim  has  been  fulfilled.  Few  opinions  appear 
except  those  of  the  author  and  the  results  of  the  many  lines  of 
recent  interesting  research  apparently  play  a  small  part  in  the 
formulation  of  his  opmions.  As  a  result,  there  are  ample  grounds 
for  differmg,  m  many  particulars,  from  the  author's  views.  The 
student  who  thoroughly  masters  the  contents  of  the  book  will 
have  added  to  his  store  of  practical  knowledge,  but  not  to  his 
grasp  of  the  subject  of  infant  feeding.  J.   C.   G. 


The  Art  of  Anesthesia.  By  Paluel  J.  Flagg,  ]M.D.,  Lecturer 
on  Anesthesia,  Fordham  University  jMedical  School;  Anesthetist 
to  Pioosevelt  Hospital;  Instructor  in  Anesthesia  to  Bellevue 
and  Allied  Hospitals,  New  York,  etc.  Pp.  333;  136  illustrations. 
Philadelphia:  J.  B.  Lippincott  Company,  1916. 

This  book  is  intended  as  a  groundwork  upon  which  the  student, 
interne,  and  general  practitioner  maj^  acquire  a  more  comprehen- 
sive knowledge  of  the  art  of  anesthesia.  A  brief  history  of  anes- 
thesia and  its  development  is  given  and  a  resume  of  the  entire 
field  of  anesthesia  is  given  by  defining  and  describing  general, 
local,  and  mixed  anesthesia. 

General  anesthesia  is  then  taken  up  in  detail,  the  facts  being 
grouped  under  the  stages  induction,  maintenance,  and  recovery. 
At  the  conclusion  of  the  elaboration  of  these  stages  there  is  appended 
a  summary,  valuable  in  reviewing,  teaching,  and  quizzing. 

All  the  various  methods  of  administration  are  described  fully  and 
clearly.  The  indications  for  and  contra-mdications  are  discussed 
at  great  length.  Local  and  spinal  anesthesia  are  treated  in  a  some- 
what limited  mamier. 
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INIedication  before  and  after  anesthesia  is  taken  up  and  discussed 
from  the  stand-point  of  psychology,  drugs,  their  time  of  usefulness, 
the  dose  and  the  administration. 

Several  pages  and  many  illustrations  elaborate  upon  the  \'arious 
positions  that  patients  must  assume  on  the  operating  table,  and  the 
influence  such  position  may  have  on  the  administration  of  the 
anesthetic. 

The  writer  lays  the  emphasis  upon  anesthetization  that  it  deserves, 
and  warns  us  that  it  is  an  art,  and  one  that  needs  constant  study 
and  attention.  He  states  that  the  more  one  administers  anesthetics 
the  more  careful  he  should  of  necessity  become.  Carelessness  and 
mattention  are  not  to  be  comitenanced. 

The  work  is  a  good  one,  comprehensive,  well  written,  well  illus- 
trated and  up  to  date.  E.   L.   E. 


Gynecology.  By  Willl\m  P.  Graves,  A.B.,  M.D.,  F.A.C.S., 
Professor  of  Gynecology  at  Harvard  ]\Iedical  School;  Surgeon- 
in-Chief  to  the  Free  Hospital  for  Women,  Brookline;  Consult- 
ing Physician  to  the  Boston  Lying-in  Hospital.  303  half-tone 
and  pen  drawings  and  122  microscopic  drawings.  Philadelphia 
and  London:  W.  B.  Saimders  Company,  191(5. 

This  latest  contribution  to  the  already  large  number  of  books 
on  gynecology  is  indeed  a  master  work.  Although  ostensibly  it  is 
merely  a  single  volume  text-book,  in  reality  it  may  be  said  that 
it  is  almost  a  series  of  monographs  condensed  into  tangible  form, 
supplemented  by  the  personal  experiences  of  the  author.  INIany 
other  books  have  been  consulted  in  the  preparation  of  the  work 
and  due  credit  is  given  throughout  whenever  reference  is  made  to 
the  work  or  investigations  of  another.  The  author,  however,  does 
not  blindly  follow  the  statements  of  preceding  authors,  as  is  so  often 
the  case  in  medical  literature,  but  whenever  a  point  is  still  debat- 
able the  arguments  are  given  for  and  against  it,  followed  by  the 
author's  personal  views  on  the  subject. 

The  book  is  very  broad  in  its  scope,  including  the  urinary  organs 
and  lower  intestinal  tract  in  addition  to  a  most  valuable  section 
on  the  relationship  of  gynecology  to  the  general  organism,  in  which 
it  is  shown  how  the  various  diseases  of  the  female  generative  organs 
can  influence  practically  every  organ  and  tissue  in  the  body.  Such 
a  chapter  as  this,  which  is  along  original  lines  in  text-book  com- 
position, will  be  of  inestimable  value  to  the  general  practitioner, 
embracing,  as  it  does,  the  latest  views  on  the  ductless  glands. 

The  sections  on  treatment  are  well  A\Titten  and  contain  the  most 
recently  accepted  methods;  the  radium  treatment  of  cancer  is  espe- 
cially well  handled,  conservative  and  guarded  statements  being 
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made  concerning  its  value.  The  various  gynecological  operations 
are  fully  described  and  profusely  illustrated,  the  author  having 
selected  the  most  important  operations  of  each  class  for  discussion. 
Many  of  the  operations  described  are  original  and  quite  ingenious. 

One  of  the  many  unusual  features  of  the  book  is  that  most  oT 
the  illustrations  have  been  drawn  by  the  author  himself,  who, 
many  years  ago,  was  a  pupil  of  the  celebrated  Broedel. 

The  work  is  undoubtedly  one  of  the  best  of  its  kind,  is  fully  in 
compliance  with  all  expectations,  and  will  certainly  enjoy  great 
popularity.  F.   E.    K. 


Index  of  Prognosis  and  End  Results  of  Treatment.  By 
Various  Writers.  Edited  bv  A.  Rent)le  Short,  ]\I.D.,  B.S., 
B.Sc.  (Lond.),  F.R.C.S.  (Eng.).  Pp.  570.  New  York:  Wm. 
Wood  &  Co. 

This  book  is  the  fruit  of  the  combined  efforts  of  twenty-four 
contributors,  each  especially  fitted  to  treat  of  the  subject  allotted 
him.  Its  nearly  ()()0  finely  printed  pages  afford  ample  space  for 
a  comprehensive  study  of,  that  so  often  briefly  dealt  with  phase 
of  medicine,  prognosis.  The  subjects  are  dealt  with  in  alphabetical 
order  so  that  but  a  moment's  search  is  required  to  put  one's  finger 
on  a  desired  topic. 

Of  especial  interest  are  the  sections  on  diseases  of  the  heart, 
arteries  and  kidneys  and  that  on  tuberculosis  in  all  its  manifesta- 
tions. The  fact  that  the  writers  are  not  cramped  for  space  has  made 
it  possible  for  them  not  only  to  take  up  separately  the  individual 
possibilities  in  a  case,  but  the.se  in  combination  and  also  in  association 
with  other  diseased  conditions.  The  writers  have  presented  a  uni- 
form front  in  tracing  eventualities  to  their  real  underlying  cause. 
In  this  way  the  book  becomes  really  more  than  an  index  of  prognosis, 
for  when  the  dominant  factor  in  the  determination  of  a  prognosis 
is  clearly  gra.sped  one  has  at  his  command  the  rational  basis  for 
treatment. 

An  instructive  phase  of  the  book  is  the  discussion  of  prognosis 
from  the  standpoint  of  what  mode  of  treatment  has  been  used. 
The  results  of  different  medical  and  different  surgical  treatments 
are  compared  and  when  the  treatment  may  be  either  medical  or 
surgical  the  results  in  either  case  are  shown. 

What  weakness  there  is  in  the  book  it  shares  with  books  of  a 
similar  nature  which  seek  to  be  all-inclusive.  There  is  of  necessity 
a  great  deal  of  repetition  and  the  splendid  way  in  which  big  subjects 
are  handled  is  offset  by  less  comprehensive  and  careful  dealing 
with  minor  subjects  and  the  inclusion  of  information  of  a  trivial 
nature  regarding  matters  of  little  interest  which  have  crept  into 
the  book,  mainly,  it  would  seem,  to  justify  as  far  as  possible  the 
title  of  index.     "  '  A.  A.  H. 
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Transvesical  Prostatectomy  under  Local  Anesthesia.— Perkier 
{Jour.  d'Urol,  1915,  vi,  509)  says  that  local  anesthesia  saves  the 
strength  of  the  patient,  diminishes  shock  and  avoids  damage  to  the 
kidneys  by  doing  away  with  inhalation  anesthesia.  He  employed  the 
following  method  in  5  cases:  The  abdominal  and  vesical  walls  were 
anesthetized  by  infiltration  with  a  solution  of  novocain-adrenalin  of 
1  to  200  strength,  the  quantity  employed  varying  according  to  the 
obesity  of  the  patient.  The  perineum  is  also  infiltrated  with  the  same 
solution  in  a  line  in  front  of  the  anus  between  the  two  tuberosities  of 
the  ischia.  This  will  permit  the  deeper  injections  without  pain.  The 
index  finger  being  introduced  into  the  rectum,  a  long  needle  (12  to  15 
cm.)  is  employed  to  make  the  injections  under  the  capsule  of  the 
prostate.  One  feels,  according  to  the  quantity  of  fluid  injected,  the 
capsule  rise  and  become  tense,  proving  that  the  injection  is  })eing  made 
in  the  proper  space.  With  the  same  needle  the  sacral  nerves  are 
injected  with  a  solution  of  1  to  100,  as  indicated  by  Braun.  His  method 
is  briefly  as  follows:  With  the  patient  in  the  tailor  position,  the  needle 
is  introduced  parallel  to  the  dii'ection  of  the  lower  part  of  the  sacrum, 
searching  with  it  for  the  border  of  the  sacrum.  Then  groping  along 
the  internal  surface  of  this  bone,  parallel  to  the  median  line,  one  strikes 
the  bone.  Then  along  this  track,  i.  e.,  from  about  the  fifth  to  the 
second  sacral  foramen,  one  injects  about  20  cm.  of  the  1  per  cent, 
novocain-adrenalin  solution.  Then  the  needle  is  withdrawn  to  the  edge 
of  the  sacrum  and  passed  in  the  direction  of  the  innominate  bone, 
parallel  with  the  median  line.  In  this  direction  the  bone  will  be  struck 
at  a  depth  of  9  to  10  cm.  About  20  cm.  of  the  1  per  cent,  solution  is 
then  injected.  Finally,  5  cm.  are  injected  between  the  coccyx  and 
rectum  from  the  same  point.  Braun  used  this  method  alone  for 
prostatectomies.  It  paralyzes  the  anal  sphincter,  ureters,  prostate, 
and  bladder. 

VOL.   152,  NO.  2. AUGUST,    1910  10 
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Subastragaloid  Arthrodesis  in  Lateral  Deformities  of  Paralytic  Feet. 
— WiLLARD  (Amcr.  Jour.  Orthop.  Surg.,  1916,  xiv,  323)  presents  the 
following  operation,  devised  by  G.  G.  Davis,  about  nine  years  ago,  and 
performed  in  8  cases  by  ^Yilla^d.  Two  incisions  are  made,  one  on  the 
inner  side  of  the  foot,  about  a  finger's  breadth  below  and  in  front  of 
the  internal  malleolus,  on  the  level  of  the  sustentaculum  tali;  the  other 
on  the  outer  side  immediately  l)elow  the  external  malleolus.  Both 
incisions  are  parallel  to  the  long  axis  of  the  foot,  and  are  about  an  inch 
and  a  half  in  length.  Through  the  inner  incision  the  posterior  tibial 
tendon  can  be  exposed  anfl  drawn  aside  and  the  astragalo-scaphoid 
joint  between  the  astragalus  and  sustentaculum  tali  can  be  reached. 
With  a  small  curved  gouge  these  joint  surfaces,  together  with  the  lower 
surface  of  the  astragalus  and  the  upper  surface  of  the  os  calcis  which 
lie  between  them,  are  roughly  dug  up.  Through  the  external  incision 
the  sheath  of  the  peroneus  brevis  and  tertius  can  l)e  opened  and  these 
tendons  drawn  aside.  The  joint  between  the  os  calcis  and  astragalus 
can  now  be  easily  found  by  pushing  the  gouge  through  from  the  inner 
incision.  The  outer  portion  of  the  adjoining  surfaces  of  the  os  calcis 
and  astragalus  is  thoroughly  roughened.  The  completed  operation 
slwuld  give  two  rough  denuded  bone  surfaces  with  numerous  loose 
fragments  of  bone  and  cartilage  lying  between  them.  The  upper  of 
the  two  surfaces  is  the  interior  and  inferior  surfaces  of  the  astragalus; 
the  lower,  the  posterior  surface  of  the  scaphoid  and  the  entire  anterior 
two-thirds  of  the  upper  surface  of  the  os  calcis.  Only  the  skin  wounds 
are  sutured  and  the  foot  is  fixed  in  a  plaster-of-Paris  dressing  extending 
to  the  knee.  Great  care  must  be  taken  to  fix  the  foot  in  the  proper 
position  (the  sole  of  the  foot  being  at  right  angles  to  the  line  of  weight- 
l^earing).  Remove  the  dressing  at  the  end  of  a  week,  inspect  the  wound 
and  replace  the  foot  in  plaster  in  proper  position.  The  patient  is 
allowed  to  walk  in  a  cast  at  the  end  of  four  weeks  and  the  cast  is  removed 
in  eight  weeks,  and,  unless  the  paralysis  of  the  other  portions  of  the  leg 
demand  it,  no  braces  are  put  on.  From  a  study  of  Willard's  and  other 
cases,  subastragalar  arthrodesis  seems  to  be  the  operation  of  choice 
in  the  cases  of  paralytic  feet  that  show  lateral  deformity,  but  in  which 
some  muscle  power  still  persists,  and  in  which  operations  tending  to 
interfere  with  motion  at  the  ankle  are  not  to  be  desired.  There  is  no 
tendenc\-  to  recurrence  of  the  deformitv. 


Foreign  Bodies  in  the  Respiratory  Tract. — Greex  and  LeWald 
{An72.  Stirg.,  1916,  Ixiii,  656)  say  that  the  most  frequent  occurrence 
of  foreign  bodies  in  the  respiratory  tract  is  in  children,  69  per  cent,  in 
children  up  to  twelve  years  of  age  (Briinings),  the  greatest  frequency 
being  at  the  age  of  two  years.  Some  bodies,  as  a  seed  or  a  nut,  will 
hardly  be  of  a  sufficient  density,  to  show  in  a  skiagraph.  After  the 
a" -rays  and  of  equal  importance,  but  secondary  in  sequence  from  a  diag- 
nostic stand-point,  comes  the  direct  inspection  of  the  larynx,  trachea 
and  bronchi  by  means  of  the  bronchoscope.  Three  interesting  and 
successful  cases  are  reported.  All  recently  aspirated  foreign  bodies 
should  first  be  sought  by  the  roentgen-rays  and  the  lironchoscope, 
without  delay,  and  removed  if  possible  through  the  mouth.  Failing 
to  remove  them  through  the  mouth  a  tracheotomy  should  be  done 
and  another  attempt  made  by  means  of  the  bronchoscope.     Failing  in 
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tills  the  tracheal  wound  should  be  held  widely  open  by  wires  or  a  large 
tube  in  the  hope  that  the  foreign  body  may  be  coughed  out.  If  imme- 
diate removal  by  these  methods  fail,  a  period  generally  elapses  in  which 
the  patient  may  undergo  secondary  changes  in  the  lung,  such  as  pneu- 
monia, gangrene,  abscess,  and  generally  an  overlying  empyema.  If  the 
patients  recover  from  these  acute  infectious  processes,  they  pass  into 
the  class  of  deferred  cases  with  the  foreign  body  still  present  as  an 
aggravating  factor  in  their  chronic  lesion.  Removal  of  the  foreign 
body  in  these  deferred  cases  does  not  always  effect  a  cure.  The  lung 
abscesses  must  be  treated  along  surgical  lines  and  even  then  we  cannot 
always  hope  for  a  cure,  but  rather  only  an  amelioration  of  their 
affliction. 


The  Aperiosteal  Stump  and  its  Care. — Lyle  (Aim.  Surg.,  1916,  Ixiii, 
674)  says  that  modern  surgical  tcchnic  now  demands  that  all  amputa- 
tions of  the  lower  extremity  yield  stumps  capable  of  directly  supporting 
the  whole  weight  of  the  body.  The  essential  points  in  the  technic.  con- 
sist in  removing  a  small  cuff  of  periosteum  (0.5  cm.  in  depth  and  leaving 
no  shreds  of  periosteum)  horn  the  bone  stump  and  spooning  out  the 
marrow  cavity  for  a  like  distance,  plus  the  after  medicomechanical 
treatment  of  the  stump.  The  best-formed  stump,  if  not  quickly  put  to 
use  as  a  real  support,  may  become  atrophied  tmd  useless.  After  the 
operation  the  patient  is  put  to  bed  with  the  leg  elevated.  As  soon  as 
the  wound  is  healed  begin  to  massage  the  stump  twice  daily,  and  after 
each  treatment  rub  in  a  2  per  cent,  solution  of  salicylic  acid  in  olive  oil. 
At  night  bathe  in  a  warm  sodium  carbonate  solution.  Protect  the 
stump  with  lamb's  wool.  Place  a  box  at  the  foot  of  the  bed  and  have 
the  patient  press  the  stump  against  it  from  five  to  ten  minutes  three 
times  a  day ;  then  four  times ;  finally  every  hour.  After  each  treatment 
energetically  flex  and  extend  the  hip  and  knee.  Now  begin  standing 
exercises.  Rest  the  stump  on  a  bran  bag  or  a  cane-seated  chair,  at 
first  placing  the  weight  evenly  on  both  legs;  later  place  all  the  weight 
on  the  stump.  At  the  end  of  two  weeks  the  patient  should  be  able  to 
wear  a  peg  leg,  later  a  permanent  prosthetic  appliance  which  directly 
receives  the  weight  tlirough  the  end  of  the  stump.  No  stump  should 
be  considered  good  unless  it  is  capable  of  supporting  the  whole  weight 
of  the  body.  Insist  that  the  permanent  artificial  leg  be  built  on  the 
end-bearing  principle. 


High  Intestinal  Stasis. — Swep:t,  Peet  and  Hexdrix  (Ann.  Surg., 
191(3,  Ixiii,  720j  working  on  the  lower  animals  on  the  problem  of  the 
cause  of  death  in  either  the  mechanical  or  functional,  i.  e.,  paralytic, 
obstructions  of  the  upper  bowel,  report  two  findings  of  surgical  interest. 
First,  is  the  added  demonstration  of  the  fact  that  a  gastro-enterostomy 
opening  does  not  function  in  the  presence  of  a  normal  pylorus.  The 
second  offers  the  explanation  of  the  similarity  between  acute  pancreati- 
tis and  acute  high  obstruction;  they  are  alike  because  they  are  both 
essentially  the  same  thing,  an  intoxication  with  the  toxic  products  of 
protein  cleavage,  in  pancreatitis  certainly  due  to  the  proteolytic 
ferment  of  the  pancreas,  in  high  obstruction  not  necessarily,  perhaps, 
but  in  the  writers'  opinion  in  all  probability,  the  same  toxin,  produced 
by  the  same  ferment.     In  pancreatitis  the  escape  of  the  products  of  the 
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digestion  of  tlie  pancreas  into  the  tissues  permits  the  intoxication;  in 
obstruction  the  conditions  of  oljstruction  permit  the  absorption  of 
toxic  products,  which  under  normal  conditions  would  either  not  be 
formed,  or  if  formed  would  be  immediately  broken  down  into  non-toxic 
products. 


Postoperative  Ileus. — Thompson  (Surg.,  Gyncc.  and  Ohst.,  1916, 
xxii,  688)  says  that  during  the  fall  and  winter  of  1914  and  1915  he  had 
operated  on  4  cases  of  obstruction  by  short-circuiting  methods  and 
drainage.  Enterostomy  was  done,  and  later  ileo-ileal  anastomosis. 
The  result,  recovery.  After  a  series  of  experiments  on  dogs  he  settled 
upon  the  following  technic  for  short-circuiting:  Make  an  incision  in 
the  abdomen  for  the  short-circuiting  above  and  to  the  side  of  the 
laparotomy  incision.  Handle  the  intestine  gently  and  as  little  as 
possible.  Keep  away  from  the  obstructing  adhesions.  Ileus  is  caused 
by  the  breaking  up  of  adhesions  in  the  presence  of  pus.  Avoid  pulling 
on  the  mesentery.  ]Make  a  lateral  anastomosis,  if  possible,  between 
healthy  ileuni  above  and  ileum  just  proximal  to  the  ileocecal  valve,  as 
this  portion  is  seldom  involved  in  ileus.  Do  an  appendicostomy  or 
cecostomy  to  allow  for  drainage  and  for  the  introduction  of  fluids  into 
the  system.  Thompson  Ijelieves  that  the  best  results  are  obtained 
in  the  treatment  of  inflammatory  ileus  by  enterostomy  and  drainage  in 
cases  that  are  so  ill  that  radical  measures  would  be  fatal.  Enterostomy 
should  be  done  rapidly  and  without  disturbing  the  adhesions.  When 
the  patient  recovers  ileo-ileal  anastomotic  closure  of  the  enterostomy 
wound  and  cecostomy  or  appendicostomy  will  complete  the  cure.  In 
favorable  cases  ileo-ileal  anastomosis  with  cecostomy  or  appendicostomy 
for  drainage  and  to  relieve  the  Ijack  pressure  in  the  colon,  gives  the  best 
results.  By  short-circuiting  and  putting  the  damaged  gut  at  rest  it 
may  be  restored  to  health  and  function  even  after  vascular  changes 
have  taken  place.  The  mortality  of  resection  for  this  disease  is  too 
high  to  give  it  a  place  in  the  treatment  of  inflammatory  ileus.  The 
adhesions  should  not  be  broken  up  or  the  damaged  gut  handled  in  the 
operation . 


Some  Experiments  with  Rubber  Gloves. — Black  (Sun/.,  Gymc.  and 
Ohst.,  191(),  xxii,  701)  gives  the  results  of  experiments  with  the  blind 
who  do  all  their  reading  with  the  fingers,  to  show  the  effects  of  the 
rubber  gloves  on  the  tactile  sense.  The  use  of  medium-weight  rubber 
gloves  re([uires  the  blind  to  use  an  a^■erage  of  twenty-two  seconds  more 
in  reading  one  hundred  words  of  Braille  than  with  the  bare  fingers, 
namely,  forty -eight  seconds  with  the  bare  fingers,  and  seventy  seconds 
with  medium-weight  gloves.  Or,  in  other  words,  there  is  a  loss  of 
nearly  50  per  cent,  in  the  sense  of  touch  judging  from  the  results  of 
this  experiment.  The  tactile  sense  is  materially  improved  by  putting 
on  wet  instead  of  dry  gloves,  the  difference  being  an  average  of  five 
seconds  or  a  little  less  than  10  per  cent.  Gloves  put  on  with  oil  on  the 
hands  give  a  slight  improvement  over  dry  gloves,  namely,  sixty-eight 
seconds  as  against  seventy  seconds.  The  tactile  sense  diminishes  in 
direct  proportion  to  the  thickness  of  the  gloves  as  shown  in  the  first 
series  of  observations  where  thin  glo\'es  showed  an  average  of  seventy- 
one  seconds,  thick  gloves  showed  an  average  of  one  hundred  and  six 
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seconds  as  against  an  average  of  forty-eight  seconds  with  the  bare 
fingers.  A  marked  improvement  in  the  tactile  sense  is  brought  about 
by  the  use  of  carefully  fitted  gloves  as  shown  in  the  second  series 
where,  by  care  in  fitting,  the  average  was  reduced  from  seventy  to 
sixty -six  seconds.  Gloves  put  on  wet  give  the  most  favorable  oppor- 
tunity for  exercising  the  sense  of  touch  and  gloves  put  on  dry  the  least 
favorable. 
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On  the  Toxicity  of  Various  Commercial  Preparations  of  Emetin 
Hydrochlorid. — Levy  and  Rowntree  {Arch.  Int.  Med.,  lOlO,  xvii, 
420)  introduce  their  article  by  stating  that  in  view  of  the  widespread 
use  of  emetin  hydrochlorid  for  the  treatment  of  amebic  dysenter}'  and 
of  pyorrhea  alveolaris,  more  precise  knowledge  of  the  toxicity  of  the 
commercial  preparations  employed  is  highly  desirable.  They  describe 
two  cases  of  poisoning  with  a  fatal  result  in  one  of  these  cases.  The 
fatal  result  occurred  in  a  man  who  received,  daily,  subcutaneous  injec- 
tions of  emetin  hydrochlorid  over  a  period  of  twenty  days  for  the 
treatment  of  amebic  dysentery.  The  average  daily  dose  was  1.5 
grains;  the  total  amount  he  received  was  29  grains.  A  previously 
existing  diarrhea  was  at  first  apparently  somewhat  ameliorated 
then  markedly  intensified.  The  diarrhea  stopped  five  days  after 
witldiolding  the  emetin.  On  the  sixteenth  day  of  treatment  the 
patient  complained  of  nausea  and  abdominal  pain  and  signs  of 
acute  renal  insufficiency  began  to  develop.  The  evidences  of  kidney 
involvement  increased  rapidly,  with  blood  in  the  urine  and  diminution 
in  the  phenolphthalein  output  along  with  an  increase  in  the  non-protein 
nitrogen  of  the  blood.  The  patient  finally  developed  bronchopneu- 
monia and  died  with  symptoms  of  vasomotor  collapse.  The  other 
patient  who  developed  toxic  symptoms  was  an  undernourished  woman 
who  received  four  subcutaneous  injections  of  0.5  grain  of  the  drug  at 
daily  intervals  for  the  treatment  of  pyorrhea  alveolaris.  An  intense 
diarrhea  developed,  associated  with  abdominal  pain  and  tenesmus, 
which  ceased  six  days  after  discontinuing  the  emetin  treatment.  At 
the  same  time  she  was  in  a  toxic  delirious  state,  which  lasted  for  one 
week.  These  symptoms  were  quite  out  of  proportion  to  the  moderate 
dosage  employed,  and  the  particular  preparation  was  suspected  of 
being  unusually  toxic.  This  suspicion  was  apparently  confirmed  by 
the  severe  toxic  symptoms  with  fatal  result  that  followed  the  injec- 
tion of  corresponding  doses  of  this  same  preparation  in  animals.  The 
authors  then  proceeded  to  investigate  the  toxicity  of  five  commercial 
preparations  of  emetin  hydrochlorid,  in  the  course  of  which  investiga- 
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tion  sixty-two  animals  were  used.  They  found  that  the  toxic  symptoms 
vary  considerably  but  the  principal  toxic  effects  observed  were  vomit- 
ing, diarrhea,  marked  albuminuria,  muscular  weakness,  development 
of  cardiac  irregularity.  The  authors  also  cite  a  number  of  reported 
cases  of  poisoning  in  which  the  chief  clinical  manifestations  were 
marked  diarrhea,  and  peripheral  neuritis.  The  case  reported  by  them 
is  the  first  fatal  case  so  far  in  the  literature.  It  is  also  important  to 
note  that  toxic  symptoms  may  develop  after  the  administration  of 
emetin  has  been  discontinued.  Since  the  most  frequent  toxic  symptom 
is  diarrhea,  it  is  necessary  to  warn  against  further  emetin  treatment 
upon  the  recurrence  of  dysenteric  symptoms  in  every  case  of  amebic 
dysentery.  The  authors  offer  the  following  suggestions  with  regard 
to  a  rational  emetin  therapy.  Individualization  by  close  clinical 
observation  is  essential  both  for  the  success  and  safety  of  the  treat- 
ment. Patients  may  differ  markedly  in  their  susceptibility  to  the 
drug,  and  the  various  commercial  preparations  vary  widely  in  toxicity. 
The  treatment  should  be  given  in  courses,  at  intervals  of  several  days 
or  a  week.  The  subcutaneous  route  is  the  one  of  choice.  Individual 
dosage  and  the  duration  of  each  course  must  be  determined  by  the 
exigencies  of  the  case.  One-third  grain  three  times  a  day  for  a  week 
or  ten  days  is  usually  a  safe  dosage  in  amebic  infections.  It  is  rarely 
necessary  to  give  more  than  1.5  grains  daily.  In  the  treatment  of 
pyorrhea,  Bass  and  Johns  advocate  0.5  grain  daily  for  from  three  to 
six  days,  and  maintain  that  no  case  need  have  more  tnan  six  days' 
treatment.  Under  ordinary  circumstances  this  seems  well  within  the 
margin  of  safety.  It  must  be  borne  in  mind,  however,  that  the  adminis- 
tration of  even  relatively  small  doses  over  a  long  period  of  time  may 
prove  harmful.  The  large  dosage  advocated  by  Baermann  and  Heine- 
mann  is  unnecessary  and  dangerous.  Intravenous  injections  should 
be  employed  only  in  extreme  cases.  If  this  mode  of  administration 
seems  imperative,  small  doses  well  diluted  (0.5  grain  in  100  c.c.  salt 
solution)  should  be  slowly  given,  and  the  blood-pressure  should  be 
carefully  observed  during  the  injection. 


Diarsenol  versus  Salvarsan. — Gardner  {Jour.  Am.  Med.  Assn.,  1916, 
Ixvi,  1303)  writes  concerning  diarsinol  which  is  a  substitute  for  sal- 
varsan manufactured  in  Canada.  The  literature  on  this  new  prepara- 
tion is  meager,  but  apparently  it  differs  only  slightly  from  salvarsan. 
Gardner  has  given  over  300  doses  of  diarsenol,  employing  the  same 
technic  as  in  the  case  of  salvarsan.  Only  three  patients  have  exper- 
ienced any  reaction.  He  gives  it  intravenously  by  the  syringe  method 
in  concentrated  solution.  The  average  patient  receives  from  ten  to 
fifteen  doses,  depending  on  the  stage  of  the  disease  and  on  the  strength 
of  the  Wassermann  reaction.  These  doses  are  given  every  other  day, 
beginning  with  a  half-dose  and  increasing  the  dosage  so  that  the  third 
is  a  full  one  of  0.6  gm.  By  this  method,  the  author  believes  that  he  has 
obtained  much  better  results  than  by  giving  the  remedy  at  intervals 
of  one  week,  two  weeks  or  a  month.  Gardner  believes  that  the  clinical 
results  and  the  diminution  in  the  positive  Wassermann  in  patients 
treated  with  diarsenol  compare  very  favorably  with  the  results  obtained 
by  salvarsan  therapy.  He  found  that  both  salvarsan  and  diarsenol 
are  more  liable  to  be  followed  bv  nausea  and  shock  than  neosalvarsan. 
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In  the  administration  of  diarsenol  the  author  noted  that  some  solutions 
remained  a  Hght  color  while  others  became  dark  almost  immediately. 
He  attributes  the  change  in  color  to  oxidation  of  the  solution  and  the 
solutions  which  oxidized  rapidh'  seemed  to  be  those  which  usually 
caused  the  reactions. 


Emetin  in  the  Treatment  of  Amebic  Abscess  of  the  Liver. — Dopter 
(Paris  Mi'dicalc,  1916,  vi,  243)  again  calls  attention  to  the  b?neficial 
effects  of  emetin  in  treating  amebic  abscess  of  the  liver.  His  experience 
now  consists  of  twelve  cases  and  while  he  is  convinced  that  emetin  is 
of  great  value  in  its  effect  in  destroying  amebre,  he  does  not  advocate 
the  emetin  method  alone  for  the  treatment  of  amebic  abscess  of  the 
liver  but  urges  its  combination  with  the  proper  surgical  procedures. 


The  Spleen. — Mayo  (Jour.  Am.  Med.  Assji.,  1916,  Ixvi,  716)  reviews 
briefly  the  present  status  regarding  the  knowledge  of  the  functions 
of  the  spleen.  He  speaks  especially  of  the  effects  of  splenectomy  in 
diseases  for  which  this  operation  has  been  recommended  during  the 
past  few  years.  Patients  with  anemias  associated  with  enlargements 
of  the  spleen  are  cured  or  greatly  benefited  by  splenectomy.  The 
syndrome  called  splenic  anemia,  the  terminal  stage  of  which  is 
known  as  Banti's  disease,  may  be  cured  by  removal  of  the  spleen 
in  a  high  percentage  of  cases.  In  the  later  stages,  after  ascites 
has  developed,  and  the  liver  has  become  cirfhosed,  but  little  may 
be  expected  from  the  removal  of  the  spleen  and  yet  Mayo  has 
seen  several  patients  in  this  terminal  condition  cured  by  splenec- 
tomy. Splenic  anemia  with  adult  characteristics  is  not  infrequently 
seen  in  childhood,  and  is  promptly  relieved  by  splenectomy.  Mayo 
says  it  is  quite  probable  that  the  pseudoleukemic  anemia  of  von  Jaksch 
is  merely  the  infantile  type  of  splenic  anemia,  the  increased  leukocytes 
being  merely  a  difference  in  the  reaction  of  the  blood  due  to  infancy. 
With  the  splenic  anemias  may  be  classified  Goucher's  disease.  His 
experience  in  three  cases  of  this  disease  has  shown  that  in  the  earlier 
stages  the  condition  is  cured  by  splenectomy.  One  of  the  most  inter- 
esting anemias  of  splenic  origin  is  the  so-called  hemolytic  jaundice, 
a  disease  of  the  young,  accompanied  by  acholuric  jaundice,  that  is, 
there  is  no  evidence  of  biliary  obstruction,  bile  is  present  in  the  stools 
and  there  is  no  itching.  There  are  two  types  of  this  disease,  one  the 
familiar  type  of  Minkowski  which  often  affects  several  members  of 
the  same  family  and  is  less  severe  in  its  manifestations,  many  patients 
living  out  a  life  expectancy.  The  other  is  the  acquired  type  of  Hay  em 
and  Widal  which  comes  on  during  puberty  or  adolescence  and  usually 
ends  in  death.  In  hemolytic  jaundice  the  patient  suffers  from  crises 
accompanied  by  tenderness  over  the  liver  and  spleen,  an  increase  of 
temperature  and  quickness  of  pulse.  Based  on  an  experience  of  nine 
splenectomies  for  hemolytic  jaundice  the  author  states  that  no  other 
operation  gives  more  brilliant  and  striking  results.  Within  twenty- 
four  hours  the  jaundice  begins  to  disappear,  and  in  a  few  days  the 
patients  perhaps  for  the  first  time  have  clear  complexions;  the  anemia 
is  rapidly  overcome  and  they  remain  well.  Eppinger  first  called  atten- 
tion to  the  remarkable  improvement  of  the  patient  after  removal 
of  the  spleen  in  pernicious  anemia.     Although  sufficient  time  has  not 
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elapsed  to  say  that  these  patients  are  permanently  cured  no  other 
means  of  therapy  has  so  promptly  brought  about  an  improvement  in 
the  condition  of  the  patient,  and  so  definitely  relieved  the  anemia. 
It  is  true  that  in  the  late  stages  when  there  are  spinal  cord  changes 
these  changes  do  not  disappear,  although  the  condition  is  marvelously 
improved,  nor  do  all  the  characteristic  cells  of  pernicious  anemia 
disappear  from  the  blood.  Judging  from  the  effects  observed  in  nine- 
teen patients  Mayo  feels  justified  in  performing  splenectomy  in  selected 
eases  of  pernicious  anemia,  and  has  at  least  the  hope  that  if  it  is  done 
sufficiently  early  in  the  course  of  the  disease,  it  will  permanently 
check  if  not  cure  the  condition. 


The  Springs  at  Saratoga:  Their  Value  in  the  Treatment  of  Disease. 
— Thompson  (Med.  Record,  191G,  IxxxLx,  589)  calls  attention  to  the 
great  therapeutic  possibilities  of  the  springs  at  Saratoga  comparing 
them  with  well-known  spas  in  Europe.  Now  that  the  springs  have 
come  into  state  control  much  is  to  be  hoped  for  in  increasing  their 
therapeutic  possibilities,  for  it  is  indeed  the  method  of  state  and  munici- 
pal control  which  has  placed  the  principal  European  spas  upon  their 
high  plane  of  efficiency.  So  far  as  chemical  composition  of  the  waters 
is  concerned  the  springs  at  Saratoga  are  similar  and  often  superior  to 
corresponding  European  Springs.  The  many  different  springs  of 
Saratoga  which  may  be  drunk  fall  naturalh'  into  three  general  groups, 
in  each  of  which  a  half  dozen  or  more  of  the  most  active  and  copious 
springs  are  included.  These  are:  (1)  the  saline  laxative  group  typi- 
fied by  the  long-familiar  Ha  thorn  and  Congress  waters;  (2)  the 
alkaline  saline  group,  typified  by  the  geyser  spring,  in  the  waters  of 
which  alkalinity  is  the  essential  feature,  together  with  medicinal 
quantities  of  iron  and  lithium,  and  (3)  the  alkaline,  iron  or  chalybeate 
springs,  typified  by  the  karista,  which  ^"ields  a  strong  excess  of  ferrous 
carbonate.  All  of  these  waters  are  copiously  charged  with  natural 
carbonic  acid  gas,  which  renders  them  more  palatable  and  efficient, 
and  in  such  of  them  as  are  used  for  bathing,  excites  distinct  cutaneous 
reaction.  ^Yith  the  exception  of  sulphur  the  waters  at  Saratoga  con- 
tain all  of  the  important  mineral  or  inorganic  chemical  ingredients 
of  the  body,  and  their  drinking  affords  opportunity  for  the  replace- 
ment of  these  ingredients,  as  well  as  for  added  solvent,  diuretic  and 
evacuant  effects.  The  saline  laxative  or  aperient  waters  of  the  Con- 
gress and  Hathorn  No.  1  springs  are  those  upon  which  the  more  than 
national  reputation  of  Saratoga  Springs  was  first  built.  Their  laxative 
effect  is  due  to  a  high  percentage  of  bicarbonate  of  magnesia,  together 
with  sodium  sulphate  and  other  salts.  They  are  useful  in  cases  of 
chronic  constipation,  hepatic  congestion,  cirrhosis,  chronic  arthritis, 
arteriosclerosis  with  high  tension,  obesity,  gout,  diabetes,  and  similar 
disorders  of  metabolism.  The  second  group  are  antacid  and  are  bene- 
ficial in  gastric  h}T)eracidity,  rheumatism,  gout,  lithemia,  gravel, 
neuritis,  etc.  These  waters  resemble  French  vichy  closel}'.  The 
third  group  are  valuable  in  cases  of  chronic  anemia  and  retarded 
convalescence.  Thompson  says  in  comparing  the  Saratoga  waters 
with  those  of  foreign  spas,  no  claim  can  be  made  for  them  as  a  "  cure- 
all,"  but  it  is  proved  that  the  number  and  variety  of  the  springs  is 
exceptional,  that  the  supply  of  waters  for  both  drinking  and  bathing 
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is  now  abundant,  the  climate  and  surroundings  are  in  every  way 
attractive  and  the  resort  is  most  accessible.  They  should  be  tried 
by  invalids  who  have  heretofore  visited  foreign  spas  and  in  properly 
selected  cases  results  may  ultimately  be  obtained  fully  comparable 
to  those  of  the  most  successful  foreign  resorts. 


The  Results  from  Blood  Transfusion  in  the  Treatment  of  Severe 
Posthemorrhagic  Anemia  and  the  Hemorrhagic  Diseases. — Peterson 
{Jour.  Avi.  Med.  Assn.,  1916,  Ixvi,  1291  j  says  that  the  transfusion  of 
blood,  intramuscular  injections  of  whole  blood,  and  intravenous  and 
subcutaneous  injections  of  homologous  serum  are  the  most  efficient 
measures,  and  are  of  value  in  the  order  named  in  the  treatment  of 
hemorrhage  and  the  hemorrhagic  diseases.  In  severe  cases  of  acute 
posthemorrhagic  anemia,  blood  transfusion  is  the  best,  and  at  times 
the  only  efficient  means  to  save  life.  In  chronic  posthemorrhagic 
anemia,  provided  the  cause  of  the  bleeding  is  removed  or  remedied, 
no  other  means  will  compare  in  efficacy  with  transfusion  of  blood  to 
stimulate  the  blood-forming  organs.  Transfusion  of  blood  has  on 
numerous  occasions  proved  effective  in  pathological  hemorrhages 
after  the  failure  of  all  other  measures.  In  some  cases,  when  the  blood 
of  one  donor  has  proved  ineffectual,  the  use  of  blood  from  another 
donor  has  brought  about  striking  results.  From  a  practical  point  of 
view,  the  best  clinical  results  have  been  obtained  in  hemorrhagic 
disease,  when  a  young  healthy  donor,  not  fully  matured,  could  he 
secured.  Since  there  is  no  method  of  standardizing  blood  as  a  thera- 
peutic agent,  variable  results  must  be  expected.  When  properly 
safeguarded  by  preliminary  tests,  the  procedure  is  attended  with  a 
majority  of  favorable  results  and  comparatively  few  failures. 


Vaccine  Treatment. — Hektoen  {Jour.  Am.  Med.  Assn.,  1916,  Ixvi, 
1591),  in  the  summary  of  his  article,  states  that  it  may  be  concluded 
that  the  general  results  so  far  from  the  routine  use  of  commercial 
vaccines,  polyvalent  and  mixed,  have  no  value  as  evidence  for  or 
against  the  curative  usefulness  of  vaccine  treatment,  and  hence  no 
value,  either  with  respect  to  the  soundness  of  the  theory  on  which 
vaccine  treatment  primarily  has  been  developed.  In  subacute  and 
chronic  localized  infections,  the  results  appear  to  indicate  that  specific 
vaccines  properly  and  skilfully  used  have  value,  quite  likely  because 
they  increase  the  production  of  specific  antidobies,  as  demanded  by 
the  theory,  but  probably  also  because  they  stimulate  leukocytic  and 
other  activities.  In  typhoid  fever  and  possibly  also  in  other  infectious 
diseases,  the  intravenous  injection  of  specific  vaccines  and  also  of  other 
substances  may  induce  crisis  and  prompt  recovery.  The  mechanism 
of  this  action  is  not  fully  understood;  but  as  it  involves  something 
more  than  or  different  from  specific  stimulation  of  the  production 
of  antibodies,  it  cannot  be  interpreted  in  terms  of  the  current  concep- 
tion of  the  action  of  vaccines. 


The  Excretion  of  Salvarsan  after  Intravenous  Injections  of  Con- 
centrated Solutions. — Stekx — Dcidsch.  tncd.  Wchn.'ichr.,  1916,  xlii, 
416)  has  determined  from  his  observations  in  a  large  number  of  cases 
that  the  excretion  of  salvarsan  following  the  injection  of  the  drug  in 
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concentrated  solution  is  much  slower  than  when  it  is  given  in  large 
quantities  of  a  more  dilute  solution.  This  fact  makes  him  conclude 
that  the  injection  of  concentrated  solutions  of  salvarsan  is  of  greater 
therapeutic  effect  because  of  the  presence  of  the  remedy  in  the  blood 
and  body  fluids  for  a  longer  period  of  time.  The  use  of  concentrated 
solutions  for  intravenous  injection  is  far  more  practical  because  of 
the  greater  simplicity  of  technic  of  administration,  less  apparatus 
required  for  the  injections  and  no  assistant  necessary,  etc.  The  method 
of  giving  salvarsan  in  concentrated  solution  is  especially  applicable 
to  the  newer  modifications  of  salvarsan — neosalvarsan  and  sodium 
salvarsan. 


The  Vitamine  Solution  of  the  Pellagra  Problem. — Wood  (Jour. 
Am.  Med.  j.liisn.,  191G,  Ixvi,  1447)  says  that  there  is  no  doubt  in  the 
minds  of  a  large  number  of  the  students  of  pellagra  that  the  deficiency 
theory  of  Goldberger  is  correct.  Wood  says  that  up  to  recent  years 
in  the  South  especially,  corn  was  simply  crushed  between  two  stones 
and  the  only  thing  removed  was  the  coarse  particles  of  outer  skin  or 
husk.  This  method  of  milling  has  largely  been  replaced  by  steam  or 
electric  milling.  By  this  process  the  corn  is  subjected  to  heat  in  order 
to  loosen  the  outer  coarse  husk.  This  element,  the  degree  of  heat 
used,  may  be  an  important  factor  in  destroying  vitamines  since  they 
are  killed  at  120°  C.  After  the  heating  process  the  grain  is  passed  into 
a  "degerminator"  which  removes  the  germ.  This  is  done  because  the 
germ  contains  such  a  large  amount  of  fat  that  rancidity  would  soon 
occur  if  it  were  left  in  the  meal.  Besides  this  the  germ  would  give  to  the 
meal  a  yellow  color  which  by  modern  standards  is  considered  undesir- 
able. The  offal,  which  contains  the  germ,  husks,  and  bran,  some  flour 
and  flinty  portion  of  the  grain,  constitutes  about  30  per  cent,  of  the 
entire  weight  of  the  grain.  This  is  known  as  "corn  chops"  and  is  fed 
to  cattle.  The  remaining  endosperm  is  finely  ground  and  the  product 
is  known  as  granulated  cornmeal.  Wood  believes  not  only  that  pellagra 
is  a  deficiency  disease  but  that  the  deficiency  can  be  definitely  attributed 
to  the  modern  method  of  corn  milling.  Deterioration  of  corn  may 
also  be  productive  of  pellagra  because  the  germ  is  the  portion  of  the 
grain  most  subject  to  the  action  of  molds  and  animal  parasites.  Wood 
has  noted  that  pellagra  is  practically  unknown  in  sections  of  the  South 
where,  because  of  inaccessibility  to  railroads,  the  inhabitants  still  use 
the  old-fashioned  ground  whole  meal. 


The  Influence  of  Salicylates  on  Metabolism  in  Man. — Denis  and 
Means  (Jour,  of  Pliarm.  and  Exper.  Therap.,  1916,  viii,  213)  report 
results  which  shoAV  in  the  case  of  two  normal  men  that  the  adminis- 
tration of  large  doses  of  sodium  salicylate  (up  to  6.6  grams  per  day) 
produces  an  increase  in  the  excretion  of  nitrogen,  phosphates,  and  uric 
acid.  In  one  case,  this  increased  nitrogenous  metabolism  was  accom- 
panied by  an  increase  in  the  basal  metabolism  and  symptoms  of  sali- 
cylate intoxication.  In  the  other  case  and  in  one  mildly  septic  case, 
a  much  greater  increase  in  the  lu'inary  excretion  of  nitrogen  which 
extended  throughout  the  after  period  was  observed  but  there  was  no 
increase  in  the  basal  metabolism  and  no  symptoms  of  intoxication 
occurred.  No  change  in  the  respiratory  quotient  occurred  in  any  of 
these  subjects. 
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The  Education,  Licensing,  and  Supervision  of  the  Midwife. — Edg.\r 
(Amer.  Jour.  Ohst.,  March,  1916),  at  the  Sixth  Annua!  Meeting  of  the 
American  Association  for  the  Study  and  Prevention  of  Infant  MortaUty, 
Philadelphia,  Noveml^er  10,  1915,  contributed  the  opening  paper  in  a 
fliscussion  upon  this  subject.  He  drew  attention  to  the  fact  that 
little  of  a  practicable  nature  has  so  far  been  accomplished  by  this 
country.  There  are  in  the  profession,  three  opijiions:  (1)  The  mid- 
wife must  be  abolished.  (2)  The  mid\\'ife  should  be  ignored  and  left 
to  her  own  devices.  (3)  The  midwife  should  be  raised  to  a  higher 
plane  by  proper  education  and  State  control.  Based  upon  a  large 
experience,  Edgar  states  that  the  first  proposition,  in  his  judgment,  is 
impossible  until  there  is  some  better  substitute  for  the  midwife.  The 
second,  namely,  that  the  midwife  be  ignored  and  left  to  her  own  devices, 
he  thinks  unworthy  of  consideration;  the  third  is,  at  present,  the  only 
practical  way  of  dealing  with  the  problem.  At  present,  physicians 
and  trained  nurses  are  required  to  receive  special  instruction  in  practical 
obstetrics  before  they  are  permitted  to  enter  upon  practice.  Although 
about  40  per  cent,  of  the  confinements  in  this  country  are  cared  for 
by  midwives,  these  persons  are,  except  in  rare  instances,  ignorant, 
untrained,  incompetent  women,  whose  bad  practice  cause  death  and 
blindness  in  infants,  and  suffering,  ill  health,  and  death  to  mothers. 
At  present,  we  cannot  eliminate  the  midwife,  and  whether  we  shall  ever 
be  able  to  do  so  remains  an  open  question.  If  the  midwife  cannot  be 
eliminated,  cannot  she  be  so  trained,  and  her  action  so  regulated,  that 
she  will  cease  to  be  a  danger  to  the  community?  It  may  he  interesting 
to  know  what  is  the  greatest  source  of  puerperal  mortality  and  mor- 
bidity. In  the  past,  many  practitioners  of  medicine  were  undoubtedly 
more  dangerous  to  their  parturient  patients  than  many  midwives.  At 
present,  medical  education  has  advanced  to  a  point  where  this  has 
rapidly  ceased  to  be  true.  Under  present  conditions,  the  most  satis- 
factory way  to  abolish  the  more  objectionable  part  of  the  midwife 
problem  is  to  recognize  her,  control  her,  put  her  under  educational 
requirements  by  the  State,  and  bring  these  to  such  a  point  that  only 
intelligent  midwives  can  exist.  This  is  part  of  the  general  improve- 
ment in  medical  education  now  going  on  throughout  the  country. 
Edgar  states  that  in  the  Borough  of  Manhattan,  there  were,  during  last 
year,  about  10,000  confinements  in  maternity  hospitals  as  charity 
patients,  and  7000  in  their  own  home,  a  total  of  17,000  free  confinements. 
When  the  returns  of  births  of  the  city  of  New  York,  for  the  past  ten 
years  are  studied,  it  is  interesting  to  note  that  during  the  past  six 
years  there  has  been  a  gradual  but  persistent  decline  in  the  number 
of  births  reported  by  midwives,  until,  in  1914,  it  reaches  37.6  per  cent. 
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Much  of  this  is  due  to  the  successful  establishment  of  maternity 
dispensaries.  That  patients  are  willing  to  avail  themselves  of  these 
institutions  is  shown  by  the  experience  of  Edgar  at  Bellevue,  after  the 
establishing  of  the  school  for  midwives;  the  number  of  patients  in  the 
service  rapidly  increased  until  in  three  years,  307  were  attended  in  the 
school  itself,  and  630  in  the  town.  In  many  cases  midwives  are 
employed  by  foreign  women  because  the  midwife  is  a  woman ;  this  could 
be  obviated  by  encouraging  graduate  nurses  from  our  training  schools 
to  make  a  specialty  of  obstetric  work,  and  gradually  to  supplant  the 
mid\vafe.  In  the  rural  districts  this  would  be  a  valuable  procedure. 
Furthermore,  tl\e  midwife  frequently  does  domestic  work  in  the  house- 
hold, often  acting  as  housekeeper  and  cook.  Experience  shows, 
however,  that  foreign-liorn  patients  frequently  employ  a  midwife  for 
the  first  confinement  after  arriving  in  the  country,  and  afterward  go 
to  maternity  dispensaries  or  hospitals.  Should  competent  midwives 
be  no  longer  needed,  they  could  still  find  employment  as  housekeepers. 
One  of  the  circumstances  which  prevents  the  poor  and  those  of  very 
small  means  from  having  good  obstetrical  service,  lies  in  the  fact  that 
there  are  very  few  low-priced  rooms  in  hospitals.  Edgar  gives  a 
summary  of  the  educational  work  of  the  Bellevue  School  for  Midwives 
which  shows  most  satisfactory  results,  and  may  be  referred  to  by  all  who 
are  interested  in  the  subject.  So  far  as  the  supervision  of  the  mid- 
wives  goes,  but  four  cities  of  the  country,  Philadelphia,  Buffalo,  Pitts- 
burgh, and  Providence,  exercise  efficient  supervision  ovei"  midwives. 
The  licensing  of  these  women  presents  difficulty  unless  there  is  recog- 
nized by  the  State  an  institution  of  authority  competent  to  give  a 
license.  Edgar's  experience  in  dealing  with  this  problem  is  of  special 
value  in  view  of  his  connection  with  the  Bellevue  School  for  ^Midwives, 
and  his  wide  experience  in  obstetrics.  His  conclusions,  therefore,  are 
of  special  interest.  The  midwife  should  have  no  place  in  modern 
medicine  or  surgery,  but  at  present  her  elimination  is  impossible. 
She  is,  today,  a  necessary  evil,  attending  aljout  40  per  cent,  of  con- 
finements in  this  country.  Three  professions  have  to  do  with  the  care 
of  the  parturient  woman;  the  physician,  the  trained  nurse,  and  the 
midwife,  and  no  attempt  should  be  made  to  perpetuate  the  last  as  a 
separate  profession.  The  midwife  should  never  be  regarded  as  a 
practitioner.  At  best  she  is  a  nurse  with  sufficient  knowledge  to  attend 
when  necessary,  normal  deliveries.  In  rural  and  suburban  districts, 
obstetric  practice  should  be  conducted  })y  physicians  and  district 
trained  nurses.  The  control  of  the  education,  licensing,  and  renewal 
of  licenses  should  rest  with  the  State  Board  of  Health,  or  State  Board 
of  Education,  the  renewal  of  the  license  to  depend  upon  the  midwife's 
record  for  the  year  as  demonstrated  by  supervisors  from  the  local 
board  of  health.  General  improvement  in  medical  education,  the 
extension  of  dispensary  maternity  service,  and  the  measures  already 
described  will  reduce  the  ranks  of  the  midwife,  and  render  those  remain- 
ing less  a  menace  to  the  country,  and  pave  the  way  for  their  final 
elimination.  Baldy  (Aytier.  Jour.  Ohsi.,  March,  1916)  gives  his  experi- 
ence in  various  methods  in  the  conduct  of  obstetric  practice.  Admit- 
ting the  existence  of  the  midwife,  the  question  arises,  is  she  as  efficient 
or  more  efficient  than  other  agencies  now  in  existence?  As  regards 
visiting  maternity  dispensaries,  and  medical  school    dispensaries,  the 
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senior  students  attached  to  these  have  had  Httle  or  no  experience,  and 
do  their  work  to  gain  experience.  They  compare  unfavorably  with  some 
midwives.  In  comparison  with  the  worst  class  of  doctors,  the  statistics 
in  Philadelphia  show  that  patients  are  as  well  off,  if  not  better,  in  the 
hands  of  midwives,  than  in  the  hands  of  doctors;  the  record  showing  7 
maternal  deaths,  and  3(35  fetal  deaths  in  12,000  cases.  The  question 
would  be  solved  by  the  admission  of  all  maternity  cases  to  maternity 
hospitals.  This  is  largely  a  matter  of  time  and  education,  and  is  at 
present,  impossible,  because,  for  one  reason,  we  have  a  continuous 
influx  of  foreigners  added  to  our  population.  While  the  midwife  cannot 
be  eliminated  at  present,  she  can  be  educated  and  controlled,  and  to 
some  extent,  so  can  the  public.  In  Pennsylvania  a  very  consideraljle 
advance  has  been  accomplished  by  Baldy  in  the  matter  of  control  and 
supervision.  He  Ijelieves  that  we  shoukl  not  educate  new  midwives,  but 
allow  a  gradual  and  natural  elimination.  One  of  the  most  important 
agencies  in  securing  the  gradual  elimination  of  the  midwife  is  the 
requirement  in  Pennsylvania,  that  all  hospitals  shall  furnish  maternity 
service,  and  that  each  interne  shall  have  at  least  six  weeks  service  in 
obstetrics.  Baldy  summarizes  his  views  to  the  effect  that,  theoretic- 
ally, midwives  should  not  exist.  The  time  has  not  come  when  she  can 
be  eliminated,  then  those  already  in  the  field  must  be  educated,  and 
strictly  regulated  in  practice.  This  will  lessen  their  number  in  a  way 
which  even  prohibition  will  not  do.  The  education  of  new  midwives  or 
the  admission  of  those  educated  abroad  is  of  dubious  value.  Hospitals 
with  maternity  departments,  and  maternity  hospitals  should  l)e  devel- 
oped to  the  point  of  highest  efficiency,  and  patients  encouraged  to  go  to 
them.  Lessening  the  number  of  midwives  by  the  elimination  of  the  un- 
fit, refusing  admission  to  any,  or  possibly  but  to  a  few  of  the  new  ones, 
and  placing  ample  maternity  ser\ace  from  hospitals  at  the  disposal  of 
the  community,  will  do  what  prohibition  cannot  now  accomplish  in  the 
elimination  of  the  midwife.  DeLee  is  strongly  opposed  to  the  nn'dwife 
and  believes  it  unnecessary  that  she  exist.  Recent  medical  graduates 
and  younger  physicians,  with  the  estal)lishment  of  dispensaries  and 
maternity  hospital  service,  have  made  the  midwife  no  longer  neces- 
sary. Her  continuance  can  bring  nothing  but  harm,  and  she  should  be 
abolished. 


The  Treatment  of  Puerperal  Sepsis  by  Uterine  Suction  and  Drainage. 
— PoRRiTT  (Brit.  Med.  Jour.,  May  20,  1910j  believes  that  when 
sapremia  complicates  the  puerperal  period,  that  an  intra -uterine  douche 
may  convey  infection  into  the  peritoneum,  causing  rapidly  fatal 
peritonitis.  In  1  case  he  gave  the  patient  an  intra-uterine  douche 
followed  by  violent  abdominal  pain  and  collapse,  and  death  five  hours 
later.  Others  have  proved  that  fiuid  injected  into  the  uterus  makes  its 
way  into  the  tul)es  and  peritoneum  although  very  little  force  may  be 
used  for  the  injection.  Where  it  is  necessary  to  remove  retained 
decidua  from  the  uterus  in  cases  of  infection,  the  writer  avoids  the  use 
of  the  curette  and  digital  manipulation,  and  u.ses  suction.  A  glass  tube 
is  passed  into  the  uterus  to  which  is  attached  a  bulb,  and  by  compressing 
the  bulb  a  vacuum  is  created,  and  by  allowing  the  bulb  to  expand,  the 
contents  of  the  uterus  are  drawn  into  the  tube.  In  this  manner  retained 
septic  material  is  removed  with  the  least  possible  damage.     He  describes 
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2  cases  in  which  this  treatment  was  followed  by  the  prompt  recovery 
of  the  patient.  He  alludes  to  Gallant's  experience  (Xew  York  Medical 
Journal,  October  10,  1914),  where  252  cases  of  uterine  infection  were 
treated  by  continuous  drainage  with  tubes.  He  describes  a  third  case 
where  the  method  of  treatment  was  useless. 


Pregnancy  in  the  Tuberculous. — C.  Norris  (Amer.  Jour.  Ohsi.,  June, 
1916)  has  investigated  at  the  Phipps  Institute  the  course  of  pregnancy 
complicated  by  tuberculosis.  He  finds  that  pulmonary  tuberculosis 
exerts  very  little  or  no  influence  in  preventing  conception,  nor  does  it 
bring  about  abortion  or  premature  labor  in  the  average  patient.  Where 
the  pulmonary  tuberculosis  is  mild,  one-fifth  of  the  cases  ])ecome  worse 
during  pregnancy  or  the  puerperal  period.  AVhere  the  tul)ercular 
process  is  more  advanced,  two-thirds  show  decided  increase.  Tuber- 
culous women  should  not  marry  because  of  the  danger  of  increasing  the 
tuberculous  process.  Pregnancy  should  be  avoided  unless  the  infection 
is  a  very  mild  one  and  has  been  quiescent  for  two  years.  In  trying  to 
estimate  the  result  of  pregnancy  in  a  tuberculous  patient,  each  case 
must  be  studied  on  its  own  merits.  Before  the  fifth  month  of  preg- 
nancy the  uterus  should  be  emptied  if  the  tubercular  disease  is  active. 
Curettage  during  the  first  eight  weeks,  and  later  vaginal  hysterotomy 
is  indicated.  Two-thirds  of  cases  are  lietter  if  pregnancy  is  interrupted. 
After  the  fifth  month  the  case  may  go  on  if  circumstances  are  favorable, 
induced  labor  being  occasionally  indicated  and  labor  made  as  easy  as 
possible.  Tuberculous  mothers  should  not  nurse  their  children,  and 
such  patients  should  receive  the  best  possible  general  treatment. 
Usually  tuberculosis  precedes  pregnancy. 


The  Repair  of  Old  Lacerations  of  the  Genital  Tract  during  the 
Puerperal  Period. — Htssey  {Amer.  Jour.  Ohsi.,  June,  1916)  reports  40 
cases  of  laceration  of  the  genital  tract  operated  upon  during  the  puer- 
peral period.  These  comprise  31  old  lacerations,  9  old  anfl  new  tears 
of  the  perineum,  22  old  lacerations,  and  6  old  and  new  tears  of  the 
cervix.  The  cerWcal  injuries  differed  in  severity,  while  the  lacerations 
of  the  perineum  were  incomplete  in  38,  and  complete  in  2.  One  case 
was  complicated  b\'  a  vaginal  cyst  and  hemorrhoids.  The  time  selected 
for  the  operation  varied  from  one  to  fifteen  days  after  labor.  In  5 
operation  was  done  within  twenty-four  hours  after  delivery;  in  22, 
forty-eight  hours  after  delivery;  in  9,  between  the  third  and  seventh 
days.  Out  of  the  40  cases,  35  recovered  without  complications;  2  had 
rise  of  temperature  on  the  day  after  operation;  2  had  suture  infection 
developing  about  the  seventh  flay,  relieved  by  removing  tlie  infected 
stitch.  One  patient  had  chill  and  temperature  102°  F.  which  appeared 
at  regular  intervals,  and  was  cured  l)y  quinin.  There  was  primary 
union  in  this  case.  So  far  as  the  results  of  operation  went,  in  29  cases 
in  which  the  cervix  was  repaired,  there  was  primary  union  in  25 ;  partial 
in  3,  and  no  union  in  1.  On  the  perineum  there  was  good  union  in  32; 
partial  in  6;  and  none  in  1.  In  6  patients  the  uterus  was  retro  verted 
when  they  left  the  hospital.  In  others  the  pelvic  organs  were  in 
normal  position.  The  average  stay  in  hospital  was  between  twelve 
and  thirteen  days.  In  operating,  one  must  make  allowance  for  the 
subsequent  contraction  of  the  parts,  and  the  perineum  and  vulva  must 
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not  be  closed  too  tightly.  The  presence  of  lochial  discharge  did  no 
harm.  During  the  operation  a  gauze  sponge  placed  in  the  vagina 
protects  the  wound,  and  close  approximation  of  the  edges  protects  the 
tissues  later.  So  far  as  the  interruption  to  nursing  is  concerned,  the 
child  was  fed  artifically  during  the  day  of  operation,  and  nursed  on  the 
following  day  and  afterward.  In  operating  upon  the  cervix  peculiar 
difficulties  are  found  because  of  the  relaxed  and  dilated  condition  of 
the  parts.  Hemorrhage  may  be  excessive,  and  tissues  may  tear  out 
when  grasped  by  tenaculum  forceps.  In  performing  denundation,  the 
tissues  are  soft  and  care  must  be  taken  not  to  excise  too  much  force  nor 
pull  too  strongly.  It  is  recognized  that  the  complete  restoration  of  the 
genital  tract  to  its  normal  condition  can  often  not  be  secured  by  opera- 
tion during  the  puerperal  period,  but  many  working  women  cannot 
cease  work  long  enough  to  enter  the  hospital  for  secondary  operations, 
and  the  opportunity  must  he  taken  to  care  for  them  during  the  puer- 
peral period.  Such  operative  work  becomes  not  operations  of  choice, 
l)ut  those  of  necessity  under  existing  circumstances. 


Postmortem  Cesarean  Section. — Harrar  (Aincr.  Jour.  Ohsf.,  June, 
1910)  reports  10  cases  of  postmortem  Cesarean  section  in  the  practice 
of  the  Lying-in  Hospital  of  New  York.  In  91,(300  pregnancies  at  or 
near  term,  50  women  have  died  undelivered,  most  of  them  in  less  than 
an  hour  after  entering  the  hospital.  In  19  cases  there  was  postmortem 
delivery.  In  7  by  version,  resulting  in  7  stillbirths,  in  1  case  the  head 
of  a  living  child  was  on  the  perineum  and  the  child  was  delivered  alive 
by  a  low  forceps  application.  In  1  case  version  and  extraction  just 
after  the  death  of  the  mother  secured  a  living  child.  In  10  postmortem 
section  was  performed.  When  the  conditions  causing  maternal  death 
are  studied,  disease  of  the  heart,  placenta  previa,  rupture  of  the  uterus, 
eclampsia,  tuberculous  meningitis,  and  cerebral  hemorrhage  were  present 
Three  of  the  children  were  stillborn,  having  probably  died  before  the 
mother.  Four  were  born  with  hearts  beating  feebly,  but  could  not  be 
revived.  One  died  shortly  after  delivery;  1  on  the  sixth  day,  of  pneu- 
monia; 1  badly  asphyxiated  at  birth  left  the  hospital  in  good  condition; 
and  1  crying  spontaneously  at  delivery  was  discharged  well.  This 
gives  2  children  li\'ing  and  in  good  condition  out  of  the  10.  In  these 
cases  the  longest  interval  between  the  death  of  the  mother  and  the 
birth  of  a  living  child  was  seven  minutes.  One  delivered  eight  minutes 
after  the  mother's  death  gave  a  few  feeble  gasps  and  soon  died,  and 
1  delivered  twenty  minutes  after  the  mother's  death  made  no  attempt 
at  breathing,  although  the  heart  was  beating  feebly.  It  is  of  the 
greatest  importance  that  section  be  done  as  soon  as  possible  after  the 
mother's  death.  Efforts  to  resuscitate  the  child  should  be  carried 
out  as  long  as  there  is  the  slightest  reason  to  hope  for  success.  In  the 
same  number  of  the  Am.  Jour.  Obst.,  Whiteside,  counsel  to  the 
Medical  Society  of  the  County  of  New  York,  gives  the  legal  aspect  of 
postmortem  Cesarean  section.  In  view  of  the  present  state  of  scientific 
progress,  it  would  undoubtedly  be  considered  culpable  negligence  if  a 
physician  were  present  when  a  woman  pregnant  at  term  died  suddenly, 
if  the  physician  did  not  immediately  deliver  the  child. 
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Effect  of  Foreign  Substances  in  the  Peritoneal  Cavity. — In  view  of 
the  rather  radical  suggestions  that  crop  out  from  time  to  time  with 
regard  to  the  introduction  of  more  or  less  irritating  chemical  substances 
into  the  peritoneal  cavity  during  the  performance  of  a  laparotomy  in 
order  to  counteract  infection  or  prevent  subsequent  adhesion  forma- 
tion, some  experiments  recently  reported  by  Cubbixs  and  Abt  (Surg., 
Gyncc.  and  Ohst.,  1916,  xxii,  571)  are  of  considerable  interest.  These 
investigators  studied  upon  animals  the  effect  of  iodin,  ether,  and 
various  oily  substances,  all  of  which  have  at  various  times  been  advo- 
cated for  use  in  clinical  work,  with  the  following  results:  Iodin.  Tliis 
was  used  in  3.5  per  cent,  alcoholic  solution.  It  was  found  to  destroy 
the  endothelium  immediately,  and  if  used  in  excess  of  4  ounces  to  a 
20-pound  dog  caused  death  within  forty-eight  hours.  About  half  the 
dogs  receiving  not  more  than  this  amount  recovered  if  there  had  been 
no  traumatism  to  the  intestines,  but  all  were  very  sick  for  se\eral 
days.  Out  of  20  animals  only  2  lived  for  three  months;  these  both 
showed  at  autopsy  firm  fibrous  adhesions  or  bands  between  the  intes- 
tines. In  one  instance  4  ounces  of  iodin  were  mixed  with  1  ounce  of 
pus  for  thirty  minutes,  and  then  introduced;  death  occurred  within 
twenty-four  hours  from  diffuse  peritonitis.  It  seems  evident  from 
this  series  of  experiments  that  iodin  must  be  considered  an  intense 
irritant  to  the  peritoneum,  and  that  it  will  probably  produce  firm 
fibrous  adhesions  with  or  without  manipulation  of  the  intestines.  It 
appears  to  favor  rather  than  inhibit  bacterial  action.  Ether.  One 
ounce  placed  in  the  peritoneal  cavity  of  a  dog  was  found  to  have  an 
intense  anesthetic  effect,  and  would  produce  death  within  tliree  to  five 
minutes  if  introduced  into  the  peritoneum  of  an  already  anesthetized 
animal.  Ether  poured  into  the  abdomen  of  a  semi-conscious  animal 
causes  a  temporary  awakening,  with  cries  of  pain,  generally  followed  by 
deep  anesthesia,  though  not  always.  No  analgesia  was  noticed  follow- 
mg  recovery  from  operation.  Ether  was  found  to  be  not  nearly  so 
irritating  as  the  3.5  per  cent,  iodin,  but  it  did  seem  to  have  a  marked 
effect  in  lowering  the  resistance  of  the  peritoneum  to  infection,  as 
when  any  manipulations  whatever  were  carried  out  not  under  all 
aseptic  precautions,  and  ether  was  introduced,  the  animals  invariably 
died  in  three  or  four  days  with  violent  peritonitis,  this  series  com- 
prising 25  animals.  In  a  series  of  thoroughly  aseptic  operations,  plus 
ether,  about  half  the  animals  lived;  at  autopsy  later,  about  half  of  these 
were  found  to  have  adhesions,  the  other  half  being  free.  Va^elin. 
After  the  introduction  of  this  substance  the  animals  were  always 
violently  sick,  tsvo  dying  in  forty -eight  hours  from  intussusception. 
One  dog,  which  lived  three  months,  showed  a  matting  together  of  the 
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bowels,  with  lumps  of  vaselin  between  the  loops.  It  appears  that 
it  is  an  intense  irritant  to  the  peritoneum,  and  is  absorbed  very  slowly, 
if  at  all.  Abolene  and  lanolin  acted  entirely  similarly  to  vaselin. 
Russian  oil.  This  was  used  in  16  animals.  It  has  no  apparent  irrita- 
ting effect.  In  1  case,  4  ounces  were  introduced  under  aseptic  technic, 
and  after  six  weeks  the  oil  was  found  to  be  present  in  practically  the 
same  quantity  as-when  introduced,  but  there  was  no  inflammation.  In 
other  instances,  white  cakes  of  inspisated  oil  were  found  on  the  spleen 
and  other  organs.  If  the  intestines  were  handled  with  gloved  hands 
during  operation,  and  then  paraffin  oil  was  smeared  on,  there  was  no 
appreciable  prevention  of  adhesions.  Olive  oil.  This  was  found  to 
be  relatively  non-irritating,  but  very  slowly  absorbed.  In  1  case  the 
oil  was  found  throughout  the  abdominal  cavity  six  weeks  after  1  ounce 
had  been  introduced  under  aseptic  conditions,  no  adliesions  being 
present,  except  to  the  abdominal  wound.  Xo  prevention  of  adhesions 
after  manipulation  could  be  demonstrated  in  most  cases,  though  in  2 
out  of  10  such  experiments  adhesions  were  not  found  at  subsequent 
autopsy.  From  these  investigations  it  would  appear  evident  that 
while  none  of  the  substances  studied  can  he  considered  of  any  definite 
value,  several  of  them  are  distinctly  dangerous,  and  should  never  be 
employed  clinically.  It  is  probable  that  in  the  cases  reported  as 
recoveries  following  the  use  of  one  or  the  other  of  these  substances, 
the  recovery  has  taken  place  in  spite  of,  rather  than  because  of,  the 
material  introduced  into  the  perineal  cavity. 


Syphilis  of  the  Female  Generative  Organs. — A  most  exhaustive 
study  of  this  subject,  to  whicli  in  the  past  surprisingly  little  attention 
has  been  paid,  has  been  made  )jy  Gellhorn  and  Ehrexfest  (Amcr. 
Jour.  Obst.,  1916,  Ixxiii,  S64j  for  the  recent  symposium  on  the  subject 
by  the  American  GvTiecological  Society.  Covering  considerably  more 
than  100  pages,  their  paper  considers  the  subject  from  all  stand- 
points; in  addition  to  presenting  a  very  considerable  number  of  care- 
fully studied  original  cases,  the  authors  have  collected  in  brief  from 
practically  all  the  available  literature,  and  ha^■e  based  their  conclusions 
largely  upon  this  as  well  as  upon  their  own  oljservations.  In  review- 
ing a  work  of  this  extent,  it  is  possible  to  present  only  a  very  brief 
summary  of  the  author's  most  important  conclusions;  the  subject  is  of 
such  importance,  however,  that  the  attempt  to  do  this  appears  justified, 
in  the  hope  that  it  will  stimulate  those  interested  to  refer  to  the  original 
publication.  Gellhorn  and  Ehrenfest  do  not  consider  as  by  any  means 
demonstrated  the  commonly  accepted  belief  that  syphilis  is  commoner 
among  men  than  among  women;  at  least  they  believe  that  latent 
syphilis  prevails  more  in  women  than  in  men.  Not  every  disease  in 
a  syphilitic  woman  is  syphilitic  in  nature,  but  the  presence  of  the  syphil- 
itic infection  will  often  exert  an  influence  upon  co-existent  diseases,  so 
that  it  constitutes  a  gynecologic  problem  in  the  widest  sense.  With 
regard  to  the  individual  organs  involved,  the  authors  find  that  definite 
lesions  of  the  vagina  are  rare.  Primary  chancres  may,  however,  often 
be  overlooked,  because  the  parchment-like  induration  persists  but  a 
short  time,  and  there  are  no  definite  symptoms,  such  as  pain  or  vaginal 
discharge.  Likewise  secondary  lesions,  such  as  macules  or  papules, 
have  no  symptomatology  of  their  own,  and  are  usually  discovered  only 
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accidentally  during  a  specular  examination.  Tertiary  lesions,  when 
present,  almost  always  originate  in  structures  surrounding  the  vagina, 
rather  than  in  that  organ  itself.  They  do  not  exhibit  any  characteristic 
symptoms,  and  are  probably  of  exceedingly  infrequent  occurrence. 
The  primary  chancre  of  the  cervix  presents,  on  the  other  hand,  the  best 
known  and  most  common  type  of  syphilitic  affection  of  the  female 
genitalia,  l)Ut  it,  likewise,  does  not  give  rise  to  any.  noteworthy  clin- 
ical symptoms.  Under  normal  conditions  the  primary  lesion  heals 
very  quickly  or  becomes  transformed  into  an  inconspicuous  erosion. 
Secondary  cervical  lesions  manifest  themselves  in  the  form  of  macules, 
papules,  and  ulcerations,  these  probably  representing  three  successive 
stages  in  the  development  of  a  lesion  caused  by  accumulations  of  the 
spirocheta  pallida  in  the  squamous  epithelium  of  the  cervix.  The 
organism  can  easily  be  demonstrated  in  the  secretion  from  any  of  the 
three  forms,  thus  explaining  the  great  infectiousness  of  secondary 
lesions.  These  also  heal  quickly,  as  a  rule,  and  energetic  specific 
treatment  always  results  in  resolution  in  a  very  short  time.  A  fairly 
large  number  of  tertiary  cervical  lesions  are  on  record;  the  essential 
form  of  these  is  the  gumma,  which  generally  undergoes  necrosis  and 
ulceration.  The  process  may  involve  the  vagina  or  extend  into  the 
cervical  canal.  Bleeding  or  mucopurulent  discharge  is  usually  present, 
but  no  pain.  Tiie  lesions  may  heal  spontaneously,  and  disappear  very 
quickly  under  specific  treatment,  but  local  treatment  is  altogether 
useless.  With  regard  to  syphilitic  lesions  of  the  body  of  the  uterus,  our 
knowledge  is  extremely  meagre.  Primary  and  secondary  manifesta- 
tions have  never  as  yet  been  oVjserved.  A  few  instances  of  gumma  of 
the  uterine  wall  are  on  record,  and  one  of  gummatous  involvement  of 
the  endometrium.  Unless  syphilitic  lesions  of  the  uterus  have  been 
overlooked  in  the  past,  it  must  be  assumed  that  this  organ  possesses  a 
relative  immunity,  for  the  uterus  more  than  any  other  internal  organ, 
is  exposed  to  direct  infection.  The  tubes  appear  likewise  to  be  immune. 
While  it  seems  possible  that  they  may  be  the  seat  of  luetic  involvement, 
no  definite  lesions  have  been  described,  and  spirochetes  have  never 
been  found  in  them.  Various  changes  in  the  ovaries,  such  as  simple 
enlargement,  syphilitic  oophoritis,  tertiary  sclerosis  of  the  ovary, 
ovarian  gumma,  have  been  described  as  expressions  of  luetic  infection 
of  these  organs,  but  in  practically  no  instance  has  positive  proof  been 
furnished  that  such  alterations  are  actually  due  to  a  local  luetic  process. 
The  authors  do  not  consider  the  fact  that  a  condition  of  metrorrhagia, 
or  less  commonly  amenorrhea,  may  disappear  ^fter  specific  medication, 
a  proof  of  a  syphilitic  ovarian  lesion.  In  no  instance  have  spirochetes 
been  demonstrated  in  the  ovaries  of  adults.  Syphilis  of  the  pelvic 
cellular  tissue  does  undoubtedly  occur,  however,  appearing  in  the  form 
of  a  diffuse  gummatous  infiltration,  usually  leading  to  a  wrong  diagnosis 
of  malignancy.  Specific  treatment  produces  in  these  cases  an  amazingly 
rapid  improvement  of  an  apparently  hopeless  condition.  The  question 
of  the  relation  between  syphilis  and  metrorrhagia  is  taken  up  at  some 
length  by  Gellhorn  and  Ehrenfest.  They  do  not  believe  that  metror- 
rhagia is  necessarily  a  syphilitic  manifestation,  nor  that  it  is  the  result 
of  any  local  condition  in  the  uterus.  They  believe  firmly  in  the  ovarian 
origin  of  all  uterine  hemorrhages  save  those  caused  by  abortion,  polyps, 
and  carcinoma.     They  doubt,  however,  that  syphilis  causes  specific 
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lesions  in  the  ovary,  as  has  already  been  pointed  out,  but  they  do  believe 
that  syphilis,  by  infection  of  the  entire  organism,  produces,  in  some 
cases,  disturbances  in  the  function,  l)ut  not  in  the  tissue  of  the  ovary, 
and  that  these  ovarian  disturbances  cause  menstrual  disturbances  in 
the  form  of  hemorrhages.  The  rapid  improvement  under  antiluetie 
therapy  is  a  strong  point  against  the  theory  of  definite  ovarian  lesions, 
as  these  could  hardly  be  influenced  so  quickly.  Moreover,  the  com- 
bination of  lues  and  gonorrhea  is  exceedingly  frequent;  the  lesions  fol- 
lowing the  latter  condition,  and  also  those  following  the  frequent 
abortions  that  occur  in  syphilitics  may  in  many  instances  be  the  under- 
lying factors  of  the  metrorrhagia.  I'he  authors  declare  themselves, 
however,  thoroughly  in  accord  with  tliose  writers  who  recommend  a 
trial  with  specific  therapy  before  raflical  treatment  is  decided  upon  for 
all  cases  in  which  a  uterine  hemorrhage  is  not  definitely  explained  by 
local  findings.  In  conclusion,  the  authors  call  upon  the  gynecologists, 
who  have  profited  in  the  past  by  the  pioneer  work- of  the  dermatologists 
in  the  realm  of  syphilis,  to  come  fon\^ard  and  contribute  their  share, 
as  there  are  still  many  mooted  questions  which  the  gynecologist  is 
preeminently  fitted  to  solve. 
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Traumatic  Rupture  of  both  Drum  Heads  from  Hand  Grenade 
Explosion.— G.  Alexander  (Monnf.schr.  f.  OhrcnhnUc,  xlix,  8).  The 
patient,  a  lieutenant,  aged  twenty -eight  years,  harl  good  hearing  up 
to  the  time  of  the  explosion  of  a  hand  grenade  three  paces  distant; 
there  was  no  loss  of  consciousness,  but  an  evident  decrease  of  hearing 
in  the  right  ear  with  a  subsequent  sensation  of  discomfort,  and  of 
passage  of  air  outward  through  the  ear,  lasting  two  days;  a  few  days 
later  there  was  e\  ident  decrease  in  hearing  in  the  left  ear  also.  Following 
the  explosion  there  was  a  general,  continuous  circulatory  tinnitus  and 
occasional  hearlache,  both  temporal  and  occipital,  with  sHght  occasional 
dizziness.  There  was  no  discharge  from  the  ears  and  the  later  otoscopic 
examination  showed  in  the  right  car  a  perforation  the  size  of  a  millet 
seed  in  the  anterior  inferior  segment  of  the  drum  head  and  in  the  left 
ear  almost  total  destruction  of  the  drum  head  and  absolute  retraction 
of  the  malleus;  the  edges  of  the  perforations  were  congested  and 
flecked  with  blood  and,  in  the  left  ear,  the  torn  remnants  of  the  mem- 
brane were  reflected  inward  upon  the  tympanic  wall.  The  hearing  in 
both  ears  was  nearly  normal,  the  right  internal  ear  reacted  normally 
in  all  respects,  the  left  showed  marked  decrease  in  fluration  of  hearing 
by  bone  conduction,  but  the  hearing  in  that  ear  for  the  upper  tone 
limit  was  normal;  the  static  labvrinth  reacted  normallv  on  both  sides. 
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The  treatment  consisted  in  closure  of  the  external  canals  with  antiseptic 
gauze,  renewed  daily,  with  rapid  diminution  of  the  size  of  the  perfora- 
tions, that  on  the  right  side  being  entirely  healed  at  the  end  of  a  week 
and  the  left  one  month  later,  when  the  patient  was  discharged  with 
very  nearly  normal  hearing.  Similar  ruptures  of  the  drum  head,  as 
the  result  of  explosion,  with  implication  of  the  internal  ear  are  com- 
paratively rare.  In  this  case  the  rupture  was  the  result  of  a  forcible 
explosion  at  close  range,  and  in  both  sides  ideal  healing  resulted,  on  the 
left  side  the  reninantal  portions  of  the  drum  head  served  to  reconstitute 
the  membrane  by  the  intermediate  growth  of  cicatricial  tissue.  The 
decrease  in  the  heaxing  by  bone  conduction  on  the  left  side  would 
indicate  either  a  traumatic  affection  of  the  middle  ear  or  trauma 
of  the  meninges,  or  both,  and  this  persisted  up  to  the  time  of  the  patient's 
discharge  from  observation.  In  confirmation  of  this  observation 
Urnlmntschitsch  reports  a  case  in  which  the  patient  was  thrown  down 
by  the  explosion  of  a  bomb  several  meters  distant,  and  on  arising  found 
himself  extremely  hard  of  hearing  in  the  right  ear;  examination  showed 
a  rupture  of  the  drum  head  revealing  the  whole  of  the  inner  tympanic 
wall.  Three  weeks  later  there  was  spontaneous  closure  of  the  opening 
by  cicatricial  union  of  the  remnants  of  the  membrana  vibrans  and  a 
later  examination  showed  no  sign  of  the  rupture  and  the  hearing  was 
perfectly  normal.  In  the  use  of  hand  grenades  the  conditions  under 
which  the  patients  are  exposed  to  the  explosion  have  a  determinable 
influence  upon  the  effect,  in  illustration  of  this  the  author  cites  3  cases 
of  such  injury.  All  of  the  patients  in  question  were  possessed  of  prac- 
tically normal  hearing.  In  the  first  instance  the  explosion  occurred 
within  a  confined  space,  in  an  artillery  hut,  while  in  the  other  2  cases 
the  explosion  took  place  in  the  open.  In  the  first  instance  the  patient 
and  his  companions  were  thrown  either  to  the  floor  or  against  the  walls 
of  the  enclosure.  Both  auricles  were  burned  by  the  flame  of  the  result- 
ant gases  and  there  was  subsequent  distortion  as  the  result  of  peri- 
chondritis. The  patient  was  unconscious  after  the  shock;  whether  this 
was  the  result  of  a  concussion  or  the  poisonous  effect  of  the  gases  in  a 
circumscribed  space  cannot  definitely  be  determined.  The  right  drum 
head  was  slightly  thickened,  the  left  drum  head  was  normal,  and  the 
middle  ear  sound-transmitting  apparatus  had  not  been  injured  by  the 
explosion,  notwithstanding  which  fact  there  was  a  considerable  impair- 
ment of  hearing  in  both  ears,  similar  to  that  previously  observed  in 
cases  of  poisoning  by  carbon  dioxide.  In  the  second  case  the  patient 
was  thrown  to  the  ground  by  the  simultaneous  explosion  of  a  shrapnel 
overhead  and  to  his  right,  but  did  not  lose  consciousness.  This  experi- 
ence was  followed  by  headache,  loud  subjective  noise  in  the  right  ear, 
and  decrease  in  hearing;  there  was  no  vertigo.  The  patient  was  sent 
first  to  the  relief  station  and  then  to  the  hospital,  and  an  examination 
ten  days  later  showed  him  to  have  prompt  pupil  reaction,  no  motor 
disturbance,  and  reflexes  normal.  In  the  right  ear  there  was  a  sharply 
.  defined  perforation  in  the  centre  of  the  drum  head  of  the  size  of  a  millet 
seed  and  a  tympanic  hematoma;  the  left  drum  head  was  perfectly 
normal,  In  the  third  case  the  patient  stood  within  two  paces  of  a 
10  cm.  field  gun,  but  too  far  forward.  As  a  result,  upon  the  firing  of 
the  gun,  he  was  thrown  to  the  ground,  with  an  outflow  of  blood  from 
the  right  ear  but  without  loss  of  consciousness,  and  for  the  next  eight 
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days  had  a  peculiar  sensation  on  the  right  side  of  his  head  upon  sneezing 
and  blowing  his  nose,  accompanied  by  pain  in  the  right  ear,  but  no 
vertigo  and  no  subjective  noise.  Examination  showed  an  oval  perfora- 
tion in  the  anterior  portion  of  the  drum  head,  pars  flaccida,  and  the 
posterior  superior  quadrant  of  the  membrane  vibrans  being  markedly 
congested  and  swollen.  In  the  left  ear  there  were  merely  slight  catarrhal 
changes  in  the  tympanum.  The  hearing  in  the  right  ear  was  much 
decreased  and  in  the  left  ear  was  perfectly  normal.  In  both  cases  the 
ear  which  was  nearest  the  sound  source  was  the  one  affected,  and  in 
both  there  was  a  characteristic  depreciation  in  the  hearing  for  the 
upper  tone  limit.  Gaupp  says  in  regard  to  the  effect  of  hand-grenade 
explosions  that  they  comprise  four  factors:  namely,  the  air  pressure, 
the  influence  of  poisonous  gases,  the  mechanical  shock,  and  the  psychic 
shock.  The  impairment  of  hearing  in  these  cases  is,  as  a  rule,  only  an 
element  in  the  production  of  a  picture  of  a  psychoneurosis,  the  impair- 
ment of  hearing  coming  from  two  sources:  the  one  a  central  cerebral 
disturbance  and  the  other  a  condition  incident  to  the  effect  of  the 
concussion  upon  the  peripheral  organ  of  hearing.  These  components 
are  found  to  vary  considerably  in  the  degree  of  their  influence,  and  in  a 
number  of  patients  who  lost  both  hearing  and  speech  following  exposure 
to  hand-grenade  explosions,  two  were  restored  to  hearing  and  two  to 
both  hearing  and  speech  after  two  months  of  electrical  application  and 
energetic  suggestive  treatment.  In  reference  to  the  indirect  injury 
to  the  ear  the  most  common  injury  to  the  intei'nal  ear  was  that  due  to 
the  effect  of  heavy  blows  upon  the  skull  or  to  concussion  due  to  missiles, 
without  demonstrable  injury,  directly,  of  the  petrous  bone.  Of  200 
cases  carefully  examined  there  were  85  of  indirect  injury  to  the  internal 
ear.  In  almost  all  cases  of  either  traverse  or  penetrative  wounds  of 
the  facial  portion  of  the  skull  the  inner  ear  was  affected;  in  the  majority 
of  cases  of  glancing  or  gutter  wounds  of  the  skull  the  internal  ear  was 
found  to  functionate  normally  both  as  regards  hearing  and  equilibrium. 
The  glancing  and  gutter  wounds  of  the  mastoid  process,  however, 
were  productive  of  a  very  marked  participation  of  the  internal  ear. 
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Vitality  of  the  Cholera  Vibrio  in  the  Waters  of  New  York  Bay. — 

(iELAHiE    (Mrd.    lire,  February  5,    1915,   p.   2'Mi)   states   that,   since 
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about  70  per  cent,  of  all  epidemics  of  infectious  diseases  like  typhoid 
and  cholera  are  caused  by  tlje  use  of  polluted  water,  either  for  drink- 
ing or  washing  purposes,  an  examination  of  the  waters  of  New  York 
Bay  is  very  important,  especially  as  there  may  be  vessels  at  anchor 
there  which  have  come  from  countries  where  cholera  is  prevalent. 
Since  it  is  known  that  the  dejecta  of  convalescent  cholera  patients 
may  contain  cholera  \-ibrios  forty-eight  days  after  recovery  and  dejecta 
are  usually  thrown  into  the  bay  from  vessels,  the  question  has  arisen 
as  to  whether  or  not  the  cholera  vibrio  would  survive  or  die  if  placed 
in  the  waters  of  New  York  Bay.  Two  factors  should  be  considered 
as  to  the  survival  of  cholera  vibrio  in  such  water:  first,  the  sudden 
increase  in  osmotic  pressure  due  to  the  large  amount  of  salt  in  the 
w^ater  and,  secondly,  the  overgrowth  of  the  cholera  vibrio  by  other 
organisms  in  the  water.  To  determine  the  influence  of  the  first  factor, 
water  was  collected  from  the  centre  of  the  bay,  autoclaved  for  200 
minutes,  inoculated  with  cholera  from  an  eighteen-hour  slant  of  a 
cholera  strain  isolated  a  few  months  previously  in  the  Philippines  and 
plated  at  once.  Similar  platings  were  made  after  twenty-four  hours, 
forty-eight  hours  and  at  twenty-four-hour  intervals  until  the  twenty- 
sixth  day.  There  was  a  constant  increase  up  to  the  eighth  day  showing 
that  the  increase  in  osmotic  pressure  has  no  apparent  influence  on  them. 
To  study  the  influence  of  the  associated  microorganisms  in  the  unster- 
ilized  waters  of  the  bay,  water  was  collected  from  the  centre  of  the 
bay,  inoculated  at  once  with  cholera  from  a  twenty-four-hour  agar 
culture,  then  inoculated  on  Dieudonne's  medium  and  other  differential 
media.  A  given  number  of  loops  were  inoculated  on  the  plates  and 
the  resulting  colonies  counted  after  incubation  of  from  twenty-four 
to  forty-eight  hours,  the  cholera  colonies  being  differentiated  from  the 
others  by  their  color.  The  count  showed  that  the  number  of  the 
cholera  vibrios  in  native  bay  water  decrease  rapidly  while  the  number 
of  other  colonies  increases.  In  the  other  experiment  to  study  the 
influence  of  the  second  factor,  a  similar  method  w^as  employed,  i.  e., 
a  certain  amount  of  cholera  suspension  was  added  to  200  c.c.  of  water 
in  an  Erlenmeyer  flask  which  was  kept  at  room  temperature  in  the 
dark.  At  intervals,  a  certain  amount  of  the  water  was  plated  and  the 
number  of  colonies,  which  developed,  counted.  To  the  water  remain- 
ing in  the  flask,  an  amount  of  peptone,  sufficient  to  make  up  a  1  per 
cent,  solution,  was  added.  After  sixteen  to  eighteen  hours  incubation, 
plates  were  made  from  the  peptone  on  alkaline  agar  and  on  Dieu- 
donne's medium,  and  characteristic  or  suspicious  colonies  fished,  inocu- 
lated on  agar  slants  and  subjected  to  the  agglutination  test.  Four 
strains  were  used,  a  strain  which  had  been  cultivated  in  the  laboratory 
for  two  years,  a  strain  from  the  Museum  of  Natural  History,  an  Egyp- 
tian strain  and  an  Austrian  strain.  In  general,  the  vibrios  had  been 
passed  one  or  more  times  through  a  guinea-pig  before  being  used. 
Only  a  sixteen-  to  eighteen-hour  culture  was  used.  Tests  were  made 
to  determine  the  comparative  viability  of  the  various  strains  when 
the  nature  of  the  water  and  the  number  of  vibrios  varied.  In  the  sterile 
bay  water  containing  149,500  vibrios  of  the  laboratory  strain,  the 
vibrios  lived  154  days;  in  the  native  bay  water,  containing  the  same 
amount,  they  lived  only  21  days;  in  sterile  tap  water,  the^'  lived  IS 
days,  and  in  native  tap  water  3  days.     When  4,000,000  vibrios  of  the 
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Museum  strain  were  added,  it  was  found  that  at  the  end  of  285  days, 
the  vibrio  were  still  alive  in  sterile  bay  and  ocean  water,  while  in  the 
native  bay  and  ocean  water,  they  lived  only  7  days.  When  60,000,000 
vibrios  of  the  Egyptian  strain  were  added,  they  survived  for  47  days 
in  the  native  bay  water.  These  results  show  that  the  life  of  the  vibrios 
in  native  water  is  short,  probably  due  to  the  unfavorable  action  of 
the  water  bacteria  upon  them  and  that  the  longevity  depends  on  the 
strain  employed,  the  nature  of  the  water  and  the  quantity  of  organisms 
involved.  A  test  to  ascertain  the  comparative  viability  of  B.  coli 
communis  and  the  cholera  vibrio  showed  that  B.  coli  disappeared 
within  3  days  whereas  the  cholera  vibrios  were  still  alive  after  285 
days.  The  conclusion  states  that,  although  the  foregoing  experiments 
show  that  cholera  vibrios  do  not  multiply  in  native  bay  water,  yet 
they  do  survive  for  from  7  to  47  days  and  the  mere  presence  of  them 
in  water  demands  greater  precaution. 


Etiology  and  Laboratory  Diagnosis  of   Smallpox  and  Chickenpox. 

— {Journal  of  Lab.  and  Clin.  Med.,  January,  191G.)  The  presence 
of  granules  in  the  vaccine  vesicle  was  recorded  by  Sacco,  and  later 
Chauveau  showed  that  the  active  principle  of  vaccine  virus  was  con- 
tained in  these  granules.  Although  a  number  of  observers  have  made 
studies  of  the  bacteria  in  the  vaccine  vesicles,  no  one  has  been  able  to 
produce  vaccinia  lesions  by  animal  inoculation  with  a  pure  culture 
of  any  of  them.  DeWaele  and  Sugg  isolated  from  persons  dead  of 
smallpox  a  streptococcus  which  was  agglutinated  by  the  serum  of 
smallpox  in  dilutions  of  1  to  800  and  from  chickenpox  vesicles,  they 
isolated  a  streptococcus  which  although  readily  agglutinated  by  chick- 
enpox serum,  was  not  agglutinated  by  the  serum  of  smallpox.  There- 
fore, they  announced  the  specificity  of  these  organisms  and  suggested 
the  agglutination  test  as  a  means  for  the  differential  diagnosis  of 
smallpox  and  chickenpox.  In  1891  Copeman,  and  in  1882  other 
observers^  came  to  the  conclusion  that  vaccine  virus  would  retain  its 
activity  even  if  it  was  rendered  free  of  the  usual  bacteria  by  mixing 
with  50  per  cent,  glycerin.  This  fact  suggested  a  protozoan  origin 
for  the  disease.  Guarineri  gave  the  name  cytoryctes  to  certain  extra- 
nuclear  bodies  which  he  found  in  the  epithelial  cells  of  smallpox  vesicles 
and  Councilman,  Brinkerhoff  and  Tyzzer  confirmed  the  presence  of 
such  bodies,  and  maintained  that  they  were  the  true  parasites  of  small- 
pox and  vaccinia.  They  also  described  a  second  form  within  the 
nucleus  of  the  epithelial  cell  in  smallpox  only.  Tyzzer  described 
bodies  enclosed  in  the  nuclei  and  cytoplasm  of  the  epithelial  cells  of 
the  chickenpox  vesicles  and,  associated  with  them,  he  found  a  division 
of  the  nucleus  and  an  enlargement  of  the  epithelial  cells.  However, 
he  was  unable  to  produce  lesions  with  chickenpox  material  in  the  cor- 
neal cells  of  the  rabbit.  The  newly  discovered  cytorcytes  were  not 
generally  accepted  as  the  causative  agents  of  smallpox  and  their  para- 
sitic nature  was  denied.  They  were  thought  to  be  irritation  bodies 
as  similar  staining  bodies  were  found  in  the  cornea  after  inoculation 
with  India  ink.  Salmon  showed  that  the  staining  reaction  of  the  cyto- 
ryctes corresponded  to  that  of  the  nuclei  of  migrating  leukocytes  and 
Foa  denied  their  parasitic  nature  on  account  of  a  non-protozoan 
morphology  and  because  analogous  forms  found  in  sheeppox  would 
not  pass  through  the  filter  which  allows  the  passage  of  the  sheeppox 
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virus.  Another  observer,  Van  Prowazek,  considered  the  cytoryctes 
a  hyperproduction  of  nuclear  material  due  to  a  stimulation  by  the 
smallpox  organism.  By  some  investigators,  the  inclusion  bodies  in 
the  epithelial  cells  of  the  chickenpox  vesicle  were  considered  analogous 
to  the  cytorcytes  while  others  found  them  to  possess  different  staining 
reactions  and  a  different  structure.  The  majority  of  investigators 
have  been  unable  to  inoculate  with  chickenpox  vesicle  contents,  Imt 
Kling  succeeded  in  inoculating  healthy  children  with  fluid  from  a 
fresh  chickenpox  vesicle  and  out  of  .31  inoculated,  during  an  epidemic, 
only  1  developed  febrile  chickenpox.  These  facts  show  that  the  clinical 
similarity  of  chickenpox  and  mild  smallpox  is  confirmed  by  a  similarity 
of  the  reaction  of  the  epithelial  cell  to  the  invasion  of  either  organism 
as  well  as  a  similarity  in  the  protection  afforded  by  vaccination  and 
varicellation,  while  the  fact  that  a  smallpox  immune  child  could  be 
varicellated  indicates  that  the  two  diseases  are  not  modifications  of 
the  same  process.  Various  experimenters  have  attempted  to  pass  the 
smallpox  organism  through  the  Berkefeld  filter  and  their  experiences 
indicate  that  the  organism  is  contained  in  some  type  of  surrounding 
substance  and  will  not  pass  through  until  this  is  removed  by  digestion, 
grinding  or  the  action  of  solvents.  In  any  case,  the  activity  of  the 
virus  is  reduced  by  filtration.  The  most  comprehensive  study  of  the 
morphology  of  the  smallpox  organism  has  been  made  by  Belin  who 
found  from  his  studies  of  pus  from  smallpox  vesicles:  (1)  Motile 
coccoid  forms  less  than  0.5  micron  in  diameter  which  werp  agglutinated 
by  the  serum  of  smallpox  immunes.  (2)  Similar  forms  within  the  cells. 
(3)  A  very  few  large  oval  bodies  sometimes  as  large  as  2.0  microns.  (4) 
Spirochetes  occurring  early,  sometimes  containing  bodies  similar  to 
the  free  coccoid  forms.  He  also  states  that  he  obtained  all  these  forms 
from  serum  broth  to  which  had  been  added  small  particles  of  rabbit 
skin  inoculated  with  vaccine  virus,  and  claims  that  reproduction  of 
the  organism  took  place  in  this  medium.  This  work  has  been  repeated 
with  similar  results.  A  bacteria-free  vaccine  has  been  secured  by 
Steinhardt  by  means  of  the  dialysis  of  commercial  glycerinated  virus 
through  collodion  sacks,  by  Foret  by  killing  the  bacteria  by  shaking 
with  ether  and  by  Foster  by  bubbling  ether  through  a  long  column 
of  vaccine  pulp.  Noguchi  has  recently  succeeded  in  restoring  the 
virulence  of  the  etherized  virus  of  Foret  which  does  not  maintain 
its  potency.  Differential  Diagnosis  of  Smallpox.  Because  of  the 
existence  of  border-line  cases,  which  present  difficulty  in  diagnosis, 
a  laboratory  method  would  be  of  value.  The  following  methods  have 
been  suggested:  (1)  Microscopic  examination  of  the  vesicle  con- 
tents. Tyzzer  considers  the  presence  of  large  polynuclear  cells  charac- 
teristic. (2)  Excision  of  the  skin  lesion  and  histological  examination. 
(3)  Inoculation  of  the  cornea  of  a  rabbit  with  the  vesicle  contents.  The 
epithelial  cells  are  examined  for  inclusion  bodies.  (4)  Inoculation 
of  a  well  vaccinated  person  with  the  contents  of  the  vesicle.  Jenner 
noted  that  a  sudden  efflorescence  was  produced  on  the  application 
of  smallpox  material  to  the  scarified  skin  of  persons  who  had  suffered 
from  smallpox,  variola  inoculata  or  vaccinia.  (5)  Inoculation  of 
vaccinia-immune  rabbits  with  the  contents  of  the  vesicle  chickenpox 
inoculation  has  no  effect  on  rabbits;  but  rabbits,  sensitized  by  vac- 
cination with  vaccine  virus  give  a  marked  intradermal  reaction  with 
smallpox  vesicle  contents  in  from  twenty -four  to  forty-eight  hours. 
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Torula  Infection  in  Man. — A  large  literature  has  grown  up  in  regard 
to  the  lesions  produced  in  human  beings  by  organisms  of  the  blasto- 
mycosis group.  These  cases  are  of  importance  not  alone  by  reason 
of  the  particular  infection,  but  because  of  the  similarit}'  of  the  lesions  to 
those  of  tuberculosis.  A  study  of  cases  in  Peter  Bent  Brigham  Hospital 
has  afforded  Stoddard  and  Cutler  (monograph  No.  6  of  Rockefeller 
Institute)  an  opportunity  to  give  the  problem  of  the  relationship 
of  the  lower  fungi  forming  the  group  of  blastomycosis  attention. 
By  the  stud}'^  of  two  cases  in  the  Peter  Bent  Brigham  Hospital,  which 
presented  unusual  lesions  of  the  brain  and  spinal  cord,  the  problem 
of  the  relationships  of  the  lower  fungi  forming  the  group  called  blas- 
tomycosis, was  brought  to  notice.  Attempts  to  classify  the  blastomyco- 
coses  have  resulted  in  indefinite  conclusions.  Coccoidal  granuloma 
has  been  found  to  be  distinct  from  the  other  types  called  blastomycoses 
because  it  never  buds  in  tissues  but  sporulates  while  the  blastomycotic 
organism  buds  but  never  sporulates.  The  coccidioidal  organism  varies 
more  in  size  and  produces  lesions  more  nearly  like  tuberculosis,  the 
infection  spreading  more  often  by  the  lymphatics  than  by  the  blood. 
There  is  a  distinction  between  the  true  yeasts  and  torula  on  the  one 
hand  and  the  oidium  on  the  other  hand.  In  the  latter  group,  to  which 
the  ordinary  blastomycetes  belong,  there  is  both  budding  and  hyphse 
production.  A  summary  of  these  differences  will  be  given  later.  A 
study  was  made  of  10  cases  of  so-called  systemic  blastomycosis  with 
brain  lesions  and,  of  these,  6  showed  either  skin  or  subcutaneous 
tissue  lesions  as  the  principal  features.  The  other  4  cases  all  had 
brain  lesions  of  such  a  nature  as  to  cause  the  predominating  clinical 
symptoms  throughout  the  disease.  In  all  4  of  these  cases,  there  were 
lesions  in  the  brain  containing  large  numbers  of  yeast-like  bodies,  sur- 
rounded by  a  gelatinous  matrix,  and  the  clinical  and  pathological 
symptoms  were  entirely  distinct  from  the  cases  of  blastomycosis 
producing  skin  or  subcutaneous  tissue  lesions.  A  study  was  made 
of  these  sections  and  bacteriological  characteristics  of  Frothingham's 
case  of  torula  infection  in  a  horse  and  great  similarity  to  the  latter 
4  cases,  numbers  1,  2,  9  and  10,  noted.  Pure  cultures  of  the  torula 
organism  were  injected  into  animals  and  brain  lesions,  identical  with 
the  brain  lesions  of  cases  1,  2,  9  and  10  were  produced  in  rats, 
adding  to  the  evidence  that  these  were  true  cases  of  torula  infection. 
The  study  of  other  cases  of  systemic  blastomycosis  without  brain 
lesions  led  to  the  conclusion  that  Buschke's  cases  of  true  yeast  infec- 
tions formed  a  group  distinct  from  either  of  the  two  just  discussed, 
which  is  a  very  small  group,  only  two  undisputed  cases  having  been 
found.  The  clinical  and  pathological  characteristics  show  that,  although 
it  resembles  the  oidium  type  in  that  its  principal  lesions  are  cutaneous 
or  subcutaneous  with  internal  lesions  in  the  bones,  lungs,  kidneys  and 
spleen  and  is  like  the  torula  group  in  that  it  has  less  attractive  power 
for  polynuclear  leukocytes,  sometimes  has  an  adventitious  capsule 
and  is  known  to  produce  brain  lesions  in  animals,  yet  it  differs  in  some 
respects  from  either  group.  Culturally,  it  is  differentiated  by  its 
spore  production.  A  careful  study  was  made  of  two  cases  of  torula 
infection  in  their  clinical,  pathological  and  bacteriological  characteris- 
tics. In  both  cases,  there  were  severe  brain  lesions  containing  many 
organisms,  in  the  first  case  in  the  form  of  large,  resting  cells,  and,  in 
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the  second  case^  in  a  more  active  form,  in  which  budding  cells  were 
present.  Similar  meningeal  inflammatory  tissue  Avas  found  in  both 
cases,  and  in  the  second  case  there  were  lesions  in  the  lungs,  bronchial 
Ijmph  nodes,  liver  and  spleen,  in  all  probability  due  to  the  action 
of  the  same  organism.  In  both  cases,  there  was  a  close  resemblance 
of  the  lesions  with  caseation  to  tuberculosis.  In  the  cases  of  torula 
infection  studied,  fever  was  observed  with  one  exception,  the  white 
count  was  ordinarily  not  increased  and  organisms  were  found  in  the 
spinal  fluid.  The  symptomatology  of  the  cases  resembles  closely 
that  of  brain-tumor  and  there  were  also  points  of  similarity  with  chronic 
diseases  of  the  nervous  system  such  as  syphilis.  From  the  knowledge 
gained  by  this  study  of  the  organisms,  a  more  accurate  classification 
of  the  diseases  formerly  called  blastomycosis  can  be  made.  1.  True 
yeast  infection,  produced  by  an  organism  which  reproduces  by  budding 
and  produces  endospores  in  culture.  It  is  only  slightly  pathogenic 
for  animals.  2.  Torula  infection,  produced  by  a  yeast-like  organism, 
distinguished  from  yeasts  by  the  absence  of  endospore  production  and 
by  its  greater  pathogenicity  for  animals.  3.  Oidiomycosis,  caused 
by  an  organism  which  reproduces  by  budding  in  tissue  and  which 
forms  a  mycelium  in  cultures.  There  is  no  endospore  production.  In 
localization,  it  affects  especially  the  skin  and  subcutaneous  tissues.  A 
series  of  animal  inoculations  were  performed,  three  cultures  being  used, 
one  isolated  from  a  human  case  of  cutaneous  blastomycosis,  one  from 
a  human  case  of  coccidioidal  granuloma  and  one  from  Dr.  Frothing- 
ham's  case  of  torula  infection  in  the  horse.  In  the  experiments  on 
dogs,  torula  lesions  only  were  present  in  the  brain  and  kidneys  and  no 
lesions  were  present  as  a  result  of  the  other  organisms,  showing  that 
the  dog  is  relatively  resistant  to  the  3  groups  of  organisms.  In  the 
rabbit  experiments,  the  oidiomycosis  injection  produced  no  lesions, 
the  coccidial  injection  resulted  in  an  abscess  at  the  site  of  the  injec- 
tion while  in  the  intraperitoneal  injection  with  torula,  lesions  were 
found  in  the  kidney,  brain  and  meninges.  The  experiments  on  guinea- 
pigs  showed  no  lesions  with  oidiomycosis  and  with  torula  only  peri- 
toneal nodules  were  produced  by  intraperitoneal  injection.  Two  of 
the  gliinea-pigs  inoculated  with  the  coccidoidal  organisms  had  lesions, 
the  one  inoculated  subdurally  having  a  brain  lesion.  Lesions  were 
produced  in  mice  with  the  coccidoidal  and  torula  organisms  but  not 
with  the  oidiomycosis.  When  rats  were  inoculated  with  torula,  a 
general  infection  with  lesions  in  the  meninges,  brain  and  cerebellum 
were  produced.  These  experiments  showed  all  the  variations  in  lesions 
and  organisms  seen  in  the  torula  cases  and  thus  helped  to  show  the 
correlation  of  all  the  human  cases  as  cases  of  torula.  The  agglutination 
tests  made  with  these  animals  were  of  no  diagnostic  value.  The 
cultiu-al  characteristics  are  in  brief  as  follows:  reproduction  by  bud- 
ding, no  gas  production  with  sugars,  no  spore  production,  abundant 
growth  on  potato,  agar  or  dextrose  agar.  In  tube  inoculation  a  smooth, 
pasty,  slightly  shiny,  thick,  yellow  layer  is  formed.  There  is  no  lique- 
faction of  media.  In  bouillon  there  is  a  slight  cloudiness  but  no 
surface  growth.  The  diagnosis  of  torula  infection  is  sometimes  diffi- 
cult because  a  number  of  factors  work  to  conceal  its  identity.  Infec- 
tions may  occur  during  life  without  any  noticeable  symptoms.  Lesions 
may  appear  at  autopsy  but  if  in  the  healed  stage,  the  organisms  will 
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be  practically  indistinguishable  and  the  picture  will  be  that  of  a  slightly 
typical  tuberculosis.  The  factors  which  will  aid  in  the  recognition  of 
torula  infection  are:  discovery  of  early  lesions  in  internal  organs 
before  the  parasite  is  destroyed;  realization  of  the  finer  points  of  dif- 
ference from  tuberculosis;  complete  brain  examination;  cultures 
especially  on  carbohydrate  media  at  room  temperature;  and  injec- 
tions of  fluids  and  cultures  into  white  mice  iatraperitoneally  with  a 
microscopical  examination  following  especially  of  the  brain.  Torula 
infection  is  a  chronic  disease  and  in  regard  to  the  localization  cf  lesions 
and  organ  resistance,  the  animal  experiments  show  the  tendency  toward 
the  production  of  a  general  infection  from  intraperitoneal  injections 
with  special  involvement  of  the  nervous  system.  On  the  whole,  the 
respiratory  tract  seems  to  be  the  most  probable  point  of  entrance 
of  the  disease  and  the  path  of  distribution  is,  in  many  cases,  through 
the  lymphatics  to  the  blood  stream.  The  parasite  is  adapted  to  various 
conditions  by  the  small,  actively  budding  organisms  and  the  resistant 
spheres  for  unfavorable  conditions.  The  torula  starts  by  the  passage 
of  a  small  torula  into  the  tissue  while  in  a  phagocytic  cell  from  the 
blood  stream.  It  multiplies  within  the  cell  and  destroys  the  cell, 
liberating  the  organisms,  which  multiply  and  produce  a  gelatinous 
material  which  surrounds  them.  Phagocytic  mononuclear  or  giant 
cells  take  them  up  and  the  organisms  develop  within  them,  destroy 
the  cell  and  all  are  set  free.  The  surrounding  tissue  is  partly  dis- 
solved or  pushed  away  and  strantls  of  connective  tissue  often  form 
about  the  gelatinous  capsules  with  each  space  containing  an  organism. 
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Tissue  Reactions  in  Experimental  Hypercholesterinemia. — The  part 
played  by  the  cholesterin  molecule  in  inetabolisni  has  of  late  received 
much  attention.  The  increased  cholesterin  of  the  blood  occurring 
in  various  skin  diseases  as  well  as  chronic  wasting  diseases  has  been 
well  demonstrated  in  man.  Its  significance  and  manner  of  disposal 
is  still  not  entirely  clear.  Some  light  has  been  thrown  upon  the  suljject 
through  the  experimental  work  of  the  Russian  School  headed  by  Calatow 
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upon  the  manner  of  cholesterin  absorption  and  its  primary  metabolism 
by  particular  tissues.  J\luch  of  this  has  recently  been  confirmed  by 
McMeans  {Jour.  Med.  Research,  1916,  xxxiii,  481).  In  his  studies, 
rabbits  were  used  and  fed  with  known  cholesterin  amounts  by  the 
stomach  tube.  In  this  way  the  animals  received  large  quantities  of 
cholesterin,  either  in  solution  in  olive  oil  or  in  a  combination  with  sodium 
oleate.  The  latter  was  found  to  give  the  most  marked  responses  and 
it  appeared  that  the  cholesterin  was  more  easily  absorbed  when  used 
in  combination  with  the  oleate.  Although  the  hypercholesterinemia 
could  be  fairly  rapidly  induced,  the  tissue  changes  developed  more 
slowly.  He  found  that  there  was  a  certain  sequence  in  which  the  tissues 
dealt  with  the  cholesterin.  A  temporary  hypercholesterinemia  is 
rapidly  disposed  of  probably  by  way  of  the  liver.  It  would  appear 
that  the  adrenal  is  an  important  organ  for  the  handling  of  excess  choles- 
terin in  the  blood  stream.  A  similar  activity  was  found  in  the  corpus 
luteura.  The  liver  and  spleen  may  each  serve  as  organs  for  storage 
when  the  hypercholesterinemia  is  long  induced.  The  storage  of  choles- 
terin by  the  liver  appears  to  occur  only  when  the  excretion  by  the  bile 
ducts  is  insufficient  to  maintain  the  proper  blood  balance.  The  tissue 
reactions  in  all  of  these  organs  appear  to  primarily  involve  the  endo- 
thelial structures.  A  hyperplasia  of  this  type  of  cell  was  found  in  a 
majority  of  the  organs.  This  hyperplasia  occurring  in  the  spleen  gave 
rise  to  a  microscopic  picture  simulating  the  Gaucher  spleen.  Other 
endothelial  reactions  were  also  observed  in  the  arteries  and  in  the  inter- 
stitial tissue  of  the  kidney.  This  latter  response  is  a  very  interesting 
one  which  at  the  present  time  cannot  be  definitely  explained. 


Experimental  Studies  of  Foreign  Body  Inflammation. — Herzog 
{Ziegler's  Beitrcige,  1914,  Ixi,  377)  has  particularly  given  attention  to 
the  tissue  reactions  following  upon  the  injection  of  sterile  foreign 
materials.  Guinea-pigs  and  rabbits  were  used.  The  author  studied 
the  reactions  following  the  injection  of  kaolin  into  the  peritoneum. 
A  low  grade  inflammation  was  induced.  The  cellular  exudate  appeared 
to  consist  of  cells  migrating  from  the  blood  stream  as  well  as  cells 
developing  in  situ  from  the  fixed  tissue  elements.  Of  the  latter  the 
adventitial  cells  appeared  to  be  most  active.  These  cells  are  commonly 
found  surrounding  capillaries  and  small  bloodvessels.  They  are  held 
to  be  of  endothelial  origin,  having  been  derived  from  the  lining  of  the 
bloodvessels.  These  endothelial  cells  may  assume  many  shapes  and 
are  often  difficult  to  distinguish  from  immature  connective  tissue. 
These  adventitial  cells,  the  author  believes,  can  give  rise  to  different 
types  of  parent  cells  from  which  lymphocytes,  granular  leukocytes 
and  giant  cells  may  be  derived.  Most  important  appears  to  be  the 
property  of  developing  lymphoblasts  from  which  the  various  types  of 
lymphocytes  may  be  developed.  By  this  means,  also,  the  author 
believes  that  the  newly  formed  lymphocytes  may  proceed  to  the  devel- 
opment of  granular  mononuclears  and  then  to  the  acidophile  leuko- 
cyte. The  author  claims  to  have  observed  the  various  stages  in  the 
transformation  of  basophilic  lymphocytes  into  eosinophile  leukocytes. 
The  author  believes  that  no  differentiation  may  be  made  between  the 
tissue  mast  cell  and  the  leukocytic  mast  cell.  Not  only  could  these 
cellular    reactions  be  observed  in  the   peritoneum,  but    also  in  the 
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omentum  and  Vjowel  mucosa.  The  giant  cells  which  are  so  often  seen 
about  foreign  bodies  may  have  their  origin  from  the  peritoneal  lining, 
large  wandering  cells  or  fibroblasts.  These  giant  cells  were  observed 
to  form  both  by  fusion  of  several  cells  or  thi'ough  a  process  of  incomplete 
amitosis.  The  study  in  general  indicates  a  wide  tissue  origin  of  a  great 
number  of  wandering  cells  which,  by  many,  have  been  considered  dis- 
tinctive for  the  hemopoietic  organs.  Many  of  the  ideas  expressed  sup- 
port the  view  of  Marchand  in  whose  laboratory  the  work  was  done. 


Complement  Fixation  Reactions  of  the  Bordet-Gengou  Bacillus. — 
Cultural  methods  alone  have  been  insufficient  to  distinguish  the 
Bordet-Gengou  bacillus  from  the  influenza  group  of  organisms.  Bordet- 
Gengou  found  that  the  complement  was  not  bound  when  an  influenza 
antigen  was  in  contact  with  the  serum  of  pertusis  convalescents.  This 
work  was  confirmed  by  Arnheim,  he  found  that  rabbit  immune  sera 
will  bind  the  complement  in  the  presence  of  their  homologous  antigens. 
Wolstein  obtained  similar  results  and  found  that  there  was  no  cross 
fixation  of  complement  with  the  influenza  antigen  and  the  Bordet- 
Gengou  antigen  in  the  presence  of  the  heterologous  sera.  Several 
authors  have  found  that  the  fixation  of  complement  test  was  a  practical 
method  of  differentiating  the  Bordet-Gengou  bacillus  from  the  influenza 
bacillus.  Olmstead  and  Povitsky  (Jour.  Med.  Research,  191G,  xxxiii, 
379)  reported  many  of  these  tests  upon  14  strains  of  the  Bordet-Gengou 
bacillus,  4  atypical  types  and  9  belonging  to  the  influenza  group.  The 
authors  prepared  antigens  from  the  cultures  of  each  organism.  Immune 
serum  was  obtained  by  inoculating  rabbits  with  the  various  bacteria, 
tests  being  made  at  intervals  to  determine  the  potency  of  the  rabbit 
serum  during  the  course  of  treatment.  A  great  number  of  animals 
were  used  in  the  preparation  of  the  sera  and  much  work  carried  on  in 
testing  homologous  and  alien  strains.  The  authors  found  that  the  com- 
plement fixation  test  was  a  very  useful  adjunct  for  the  differentiation 
of  the  typical  and  atypical  B.  pertussis.  It  is  quite  infrequent  to  have 
cross  complement  fixation  but  its  occasional  occurrence  suggests  a 
relation  between  some  members  of  the  groups.  The  typical  B.  per- 
tussis is  quite  distinct  from  the  B.  influenza. 


Morphological  Changes  in  Tissue  with  Changes  in  Environment: 
Gastric  Mucous  Membrane  Implanted  into  Intestine. — A  number  of 
authors  have  called  attention  to  the  structural  changes  of  the  mucous 
membrane  in  the  vicinity  of  a  gastro-enterostomy.  Cade  noted  the 
change  in  the  gastric  glands  at  the  site  of  the  anastomosis  so  that  they 
resembled  the  glands  of  the  pyloric  region.  Harvey  also  observed 
similar  changes  but  found  that  the  new  morphology  was  transient  and 
that  the  normal  mucosa  was  restored  after  a  period  of  six  months. 
Smith  [Jour.  Med.  Research,  191G,  xxxiii,  337)  carried  out  a  series  of 
experiments  wherein  metaplastic  changes  resembling  those  descriljed 
by  Cade  and  Harvey  were  noted  in  the  gastric  mucosa  following  implan- 
tation into  the  intestine  of  flaps  taken  from  the  fundus  of  the  stomach. 
Dogs  were  used  in  all  (12)  experiments.  Aplastic  operation  was  under- 
taken so  that  a  flap  of  stomach  wall  with  intact  vascular  supply  was 
implanted  into  the  large  or  small  intestine.  The  animals  were  killed 
at  intervals  from  four  days  to  fifteen  months.    The  author  found  that 
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the  implanted  tissue  showed  a  disappearance  of  the  chief  and  parietal 
cells  normally  found  in  the  fundus.  In  place  of  these,  a  type  of  cell 
developed  resembling  that  normally  found  in  the  pyloric  region.  These 
newly  formed  cells  are  of  an  indifferent  character  containing  no  secre- 
tory granules  but  giving  a  reaction  for  mucus.  At  times,  only  small 
areas  of  the  implanted  tissue  showed  the  cellular  changes.  The  author 
points  out  that  a  number  of  cases  have  been  described  in  which  the 
epithelium  of  the  fundus  of  the  stomach  had  lost  its  normal  character 
and  assumed  the  structure  of  the  intestinal  epithelium  or  fundus  of 
the  stomach.  These  findings  have  been  offered  as  examples  of  hetero- 
topia resulting  from  embryonal  disturbance  or  for  others  they  have 
served  as  examples  of  metaplasia.  From  an  analysis  of  his  own  mate- 
rials, Smith  believes  that  these  areas  are  the  result  of  metaplasia 
brought  about  through  the  altered  state  of  the  stomach  and  its  secretions. 

Old  Age  in  Relation  to  Cell  Overgrowth  and  Cancer.^The  changes 
occurring  in  tissues  in  old  age  are  believed  by  many  to  influence  the 
appearance  of  certain  tumors.  For  the  most  part,  these  observations 
have  been  confined  to  man,  altliough  latterly  the  extensive  studies 
upon  cancer  in  mice  show  a  similar  principle  underlying  the  incidence 
of  tumors  in  them.  The  particular  reason  that  the  age  of  cells  and  tis- 
sues prepares  them  for  the  development  of  new  growth  is  explained 
by  different  authors  in  various  ways.  Goodpasture  and  Wislocki 
(Jour.  Med.  Research,  1916,  xxxiii,  4.55)  found  a  general  and  constant 
tendency  to  benign  and  malignant  tumors  in  old  dogs.  It  was  not 
unusual  to  find  multiple  tumors  especially  of  glandular  tissues.  They 
examined  15  old  animals,  and  in  each  instance  demonstrated  one  or 
more  new  growths.  The  liver  and  adrenal  showed  the  presence  of  tumor 
in  all  but  one  instance.  It  was  remarkable  how  widely  the  tissues  of 
the  body  are  involved  in  primary  neoplasma  in  old  dogs.  The  changes 
prest.nt  in  each  organ  were  fairly  constant,  with  the  presence  of  the  same 
type  of  tumor.  Benign  or  malignant  growths  were  found  in  the  liver, 
gall-bladder,  adrenal,  spleen,  prostate,  ovary,  thyroid,  stomach,  testis, 
pancreas,  thymus,  salivary,  sebaceous  and  mammary  glands,  hypo- 
physis, parathyroids,  adipose  and  connective  tissue,  and  bloodvessels. 
The  list  is  remarkable,  and  the  frequency  of  multiple  tumors  in  the 
same  animal,  sometimes  as  many  as  eleven  organs  showing  new  growths, 
is  of  great  interest.  The  liver,  spleen  and  pancreas  are  most  frequently 
affected.  Only  one  tumor  (from  the  adrenal)  showed  extensive  metas- 
tases in  the  liver. 


Studies  upon  Xanthelasma  Associated  with  Chronic  Icterus. — A  clear 
distinction  between  xanthoma,  xanthelasma,  and  pseudoxanthoma  has 
not  been  made  and  it  is  questionable  whether  we  are  prepared  at  the 
present  time  properly  to  classify  them.  It  was  belie\ed  that  the  first 
of  these  processes  was  of  the  nature  of  a  spontaneous  tumor  arising 
from  a  peculiar  lipoid  containing  cell.  As,  however,  no  clear  distinction 
could  be  made  between  the  small  aggregations  of  these  cells  and  the 
larger  masses  which  displaced  the  surrounding  tissue,  the  question  has 
arisen  whether  these  cell  groups  differ  only  in  size  of  mass  rather  than 
in  the  nature  of  their  formation.  The  presence  of  xanthelasma  has  been 
shown  to  be  associated  with  diabetes,  icterus,   nephritis  and  other 
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bodily  disturbances.  A  common  manifestation  in  xanthomatous  pro- 
cesses is  the  presence  of  a  doubly  refractile  lipoid  contained  within  large 
endotheHal  cells.  Schulte   {Zicgler's  Bcitragc,   1916,  Ixi,   p.   570) 

described  another  case  of  localized  xanthelasma  associated  with  icterus. 
The  condition  was  found  in  a  man  suffering  from  cancer  of  the  bile 
papilla.  The  bile  duct  was  almost  occluded  with  stagnation  and  infec- 
tion of  bile,  in  its  ramifications  through  the  liver.  Scattered  through 
the  liver  substance  in  the  vicinity  of  the  bile  ducts  and  Glisson's  capsule 
were  many  yellow  areas  clearly  demarcated  from  the  liver  substance. 
The  microscopic  examination  showed  a  cirrhosis  of  the  liver  with 
xanthomatous  tissue  in  the  trabeculfe.  Similar  masses  were  also  seen 
in  the  capsule  of  the  spleen  and  in  the  skin  of  the  right  elbow.  The 
tumor  tissue  was  similar  in  all  situations.  The  author  enters  into  a 
long  discussion  of  the  possible  mode  of  origin  of  these  cell  masses.  It 
would  seem  that  a  process  of  irritation  or  injury  is  a  factor  in  the  various 
situations  where  the  lesion  is  found.  Besides  this,  however,  it  is 
suggested  that  a  condition  of  hypercholesterinemia  has  much  to  do  with 
these  tissue  changes.  The  recent  work  which  has  been  done  on  choles- 
terin  metabolism  indicates  a  most  varied  pathological  state  under  which 
the  storage  and  utilization  of  cholesterin  may  be  altered.  Under  not  a 
few  conditions  is  it  found  that  the  metabolism  of  cholesterin  is  altered 
with  the  result  of  its  unusual  appearance  in  the  blood.  To  this  increased 
blood  cholesterin  content,  a  response  occurs  in  a  particular  type  of 
tissue  or  cells  of  many  organs  whereby  temporary  storage  is  under- 
taken. The  development  of  this  tissue,  composed  of  endothelial  cells, 
leads  to  a  pathological  reconstruction  in  various  organs.  These  have 
the  appearance  of  xanthoma  masses.  Aschoff  even  refers  to  the  Gaucher 
spleen  as  belonging  to  the  xanthomatous  process. 


Localization  of  Pulmonary  Emboli. — Many  studies  upon  the  mode 
of  production  and  the  localization  of  pulmonary  eml)oli  have  oeen 
made  since  Virchow  carried  on  a  series  of  experiments  in  which  foreign 
bodies  were  placed  in  the  jugular  vein.  He  observed  the  localization 
of  the  emboli  in  the  branches  of  the  lower  lobes  of  the  lung.  Kretz 
carried  on  a  similar  series  of  experiments  using  a  variety  of  substances 
to  serve  as  embolic  masses.  He  found  that  the  inoculation  of  foreign 
materials  into  the  ear  veins  of  rabbits,  led  to  their  localization  in  the 
pulmonary  arteries  of  the  upper  lobe  and  the  posterior  part  of  the 
lower  lobes.  A  imique  experiment  wherein  chloroform  was  injected 
into  the  veins,  gave  him  similar  results.  The  use  of  chloroform  was 
valual)le,  he  claimed,  in  that  it  brought  about  the  death  of  the  animal 
within  a  minute  after  injection,  before  any  of  the  material  was  driven 
through  the  capillaries  of  the  lungs.  Kretz  pointed  out  that  when  oils 
are  used,  not  a  little  of  the  oil  passes  through  the  capillaries  of  the  lung 
to  pass  onward  into  the  systemic  arteries,  and  probably  return  to  the 
lung  by  the  inferior  vena  cava,  and  thus  become  distributed  to  new 
areas  in  the  lung.  Georgi  who  carried  on  a  similar  series  of  experiments 
in  rats  and  rabbits  was  unable  to  support  the  contention  of  Kretz. 
Ril)l)ert  claimed  to  have  demonstrated  a  focal  distribution  of  the  blood 
stream,  but  not  in  the  sense  of  Kretz.  Ribbert  believed  that  individual 
parts  of  the  blood  flow  in  venous  channels  maintained  their  relative 
positions  fairly  accurately  and  were  constantly  distril)uted  to  particular 
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areas.  Schoenberg  (Centralbl.  f.  Pathol.,  1916,  xxvii,  73)  repeated 
many  of  the  experiments  of  the  various  authors,  avoiding  those  methods 
of  which  question  has  been  raised  by  some  observer.  A  suspension  of 
bismuth  was  found  most  satisfactory  as  none  of  it  passed  through  the 
lung  capillaries.  The  passage  of  the  bismuth  emboli  along  the  vessels 
could  be  watched  with  the  use  of  the  roentgen-rays.  Eighteen  rabbits 
were  used.  It  took  about  six  seconds  for  the  particles  to  pass  from  the 
ear  vein  to  the  right  auricle,  and  two  seconds  to  pass  through  the  right 
ventricle.  Schoenberg  was  unable  to  confirm  the  constant  particular 
distribution  of  the  pulmonary  blood  in  the  lungs,  as  was  claimed  by 
Kretz. 


Further  Observations  on  the  Pathology  of  Cardiac  Dropsy. — Bolton 
(Jour.  Path,  and  Bad.,  1916,  xx,  p.  290)  has  on  a  previous  occasion 
reported  upon  experiments  on  this  subject.  Dropsy  was  induced  by 
constricting  the  pericardium  or  narrowing  one  of  the  venae  cavse. 
These  observations  were  only  obtained  during  the  first  twenty-four 
hours  after  operation.  In  the  present  study  the  observations  were 
prolonged  over  several  weeks  after  the  inferior  vena  cava  alone  had  been 
narrowed.  The  method,  he  states,  is  fairly  simple  when  performed  on 
cats.  He  found  that  ascites  appeared  a  few  hours  after  the  obstruction 
had  been  produced.  It  gradually  increased  up  to  a  certain  quantity 
and  then  disappeared,  apparently  through  the  establishment  of  vascular 
anastomoses.  The  obstruction  to  the  blood  led  to  congestion  of  the 
tissues  behind  the  constriction  and  the  output  of  lymph  was  consider- 
ably increased.  Within  the  peritoneum  it  was  difficult  to  estimate  the 
secretion  of  lymph  as  a  continuous  absorption  was  taking  place.  The 
author  also  studied  the  variation,  the  blood-pressure  and  the  hemoglobin 
content  in  these  experiments.  In  estimating  the  intake  of  fluid  and  the 
excretion  of  urine  there  was  evidence  of  retention  during  the  period  of 
edema.  The  results  are  complicated  in  that  the  circulatory  changes  are 
associated  with  varying  portal  stasis  inchuling  the  liver  which  at  times 
is  sufficient  to  deplete  the  general  circulation.  When  the  inferior  vena 
cava  is  narrowed  to  three-fifths  its  normal  diameter  an  immediate 
fall  in  the  mean  arterial  pressure  results.  The  author  recognized  various 
stages  in  the  development  of  ascites  depending  directly  upon  the  changes 
occurring  in  the  areas  where  passive  congestion  was  induced. 
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The  Meningitis  Division  of  the  Department  of  Health  was 
estabhshed  six  years  ago  in  order  to  afford  to  the  physicians  of 
the  city  of  New  York  expert  assistance  in  tlie  diagnosis  and  treat- 
ment of  meningitis.  Since  1910  we  have  held  consultations  in  over 
1300  cases,  presenting  a  great  variety  of  meningeal  conditions. 
These  have  included  tuberculous  meningitis,  purulent  meningitis 
of  all  kinds  (meningococcic,  pneumococcic,  streptococcic,  influenzal, 
staphylococcic);  meningism  in  a  variety  of  diseases,  especially 
pneumonia  and  other  acute  infections  in  children;  many  rarer 
conditions,  such  as  brain  abscess,  brain  tumor,  syringomyeha,  etc.; 
and  also  about  70  cases  of  poliomyelitis  occurring  before  the  inci- 
dence of  the  present  epidemic.  When  we  add  to  them  the  number 
of  frankly  paralytic  cases  which  were  diagnosed  by  the  attending 
physician  without  expert  aid  and  the  number  of  cases  which  we  may 
reasonably  assume  escaped  diagnosis  altogether,  we  may  arrive  at 
some  idea  of  the  prevalence  of  poliomyelitis  between  the  periods  of 
epidemics. 
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It  is  evident  that  these  rather  numerous  sporadic  cases  are  dan- 
gerous foci  of  infection,  and  it  is  probably  from  such  as  these  that 
our  epidemics  take  their  origin.  They  are  the  smouldering  embers 
from  which  the  sparks  of  conflagration  may  be  disseminated  at 
any  time  to  inflammatory  materials  nearby.  Those  children  born 
between  the  periods  of  epidemics  are  most  susceptible  to  the  disease; 
hence  it  is  among  these  that  the  greatest  morbidity  occurs. 

Dissemination.  Animal  experimentation  has  conclusively  dem- 
onstrated that  the  virus  of  poliomyelitis  is  discharged  in  the  secre- 
tions of  the  nose,  throat,  and  alimentary  tract  of  patients  suffering 
from  the  disease  and  in  the  secretions  of  the  nose  and  throat  of 
individuals  in  intimate  contact  with  these  patients. 

In  1911  Kling,  Petterson,  and  Wernstedt  first  succeeded  in 
inoculating  monkeys  with  the  virus  obtained  in  washings  from  the 
nose,  throat,  and  alimentary  tract  of  subjects  who  had  died  of 
poliomyelitis.  Since  then  the  experiment  has  been  many  times 
successfully  repeated  with  washings  obtained  from  living  patients 
and  also  from  their  attendants.  Dr.  Zingher  and  the  authors 
obtained  washings  from  the  nose  and  throat  of  an  abortive  case 
two  weeks  after  the  incidence  of  the  sickness.  With  these  we  pro- 
duced typical  poliomyelitis  in  monkeys.  In  sections  of  the  brain 
from  one  of  these  monkeys  a  few  globoid  bodies  similar  to  those 
described  by  Flexner  and  Noguchi  were  found.  A  report  of  this 
work  appeared  in  the  Jmir.  Am.  Med.  Assji.  for  January'  3,  1911. 

Careful  studies  of  epidemics  in  recent  years  have  led  to  the  con- 
clusion that  the  mode  of  transmission  of  the  disease  is  by  actual 
personal  contact  rather  than  through  intermediary  means  such  as 
dust,  flies,  and  insects.  The  Stomoxys  calcitrans  seems  now  to 
have  been  quite  eliminated  as  a  factor  in  the  dissemination  of  polio- 
myelitis, though  at  one  time  much  importance  was  attached  to  the 
part  which  this  insect  was  thought  to  play  in  epidemics.  It  is 
conceivable  that  the  common  house  fly  may  act  as  a  passive  carrier, 
as  it  does  in  typhoid  fever;  but  its  disease-bearing  potentialities  are 
strictly  limited  to  this  passive  role. 

Many  important  epidemiological  studies  have  been  made  in 
recent  years.  One  of  the  most  interesting  of  these  is  that  of  Kling 
and  Levaditi,  who  carefully  investigated  a  small  and  definitely 
circumscribed  epidemic  occurring  in  1911  on  two  little  islands  in 
the  Bay  of  Statboken,  oft'  the  coast  of  Sweden.  Because  of  the 
limited  number  of  persons  living  on  these  islands,  and  the  ease 
with  which  their  movements  could  be  followed,  it  was  possible  to 
trace  clearly  the  probable  transference  of  the  virus  from  case  to 
case.    In  this  respect  the  report  of  this  epidemic  is  unique. 

A  careful  study  of  recent  epidemics  also  brings  out  the  fact 
that  while,  not  uncommonly,  two  or  more  children  of  one  family 
may  be  attacked  simultaneously  by  poliomyelitis,  it  much  more 
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frequently  happens  that  but  one  case  will  occiu'  in  a  household 
consisting  of  se\-eral  children  of  susceptible  age,  all  of  whom  may 
have  been  equally  exposed  to  the  contagion.  A  similar  phenomenon 
is  seen  in  epidemic  meningitis.  It  is  only  to  be  explained  on  the 
theory  that  those  who  escape  possess  a  natural  immunity  to  the 
virus  of  poliomyelitis.  The  number  of  susceptible  children  must 
also  be  proportionately  small.  We  do  not  understand  either  the 
mechanism  of  this  immunity  or  the  reason  for  it.  It  has,  however, 
been  clearly  demonstrated  by  means  of  the  Schick  test  in  the  case 
of  diphtheria  infections,  and  analogy  gives  rational  grounds  for  the 
belief  that  it  also  occurs  in  poliomyelitis. 

Flexner  has  shown  that  the  virus  of  this  disease  retains  its  viru- 
lence when  subjected  to  high  summer  temperatures,  to  drying,  or 
to  the  action  of  weak  chemicals  which  destroy  ordinary  bacteria. 
It  possesses,  therefore,  considerable  resistance,  and  this  fact  should 
be  borne  in  mind  with  every  case.  Bright  simlight  readily  destroys 
the  germ. 

To  most  of  the  laity,  and  to  many  physicians  as  well,  poliomyelitis 
is  known  as  a  disease  characterized  by  a  frank,  flaccid  paralysis, 
its  last  stages  being  always  mentally  associated  with  the  usual 
orthopedic  brace.  It  may  be  well,  therefore,  to  consider  at  this 
time  those  more  at^^ical  or  abortive  cases  in  which  paralysis  is 
transitory  or  entirely  absent,  because  these,  so  usually  unrecog- 
nized, are  the  most  potentially  dangerous. 

In  his  monograph  on  acute  poliomyelitis,  Wickman  presents  the 
following  classification  of  its  varieties  which  is  self-explanatory. 

1.  Spinal  poliomyelitic  form. 

2.  Form  resembling  Landry's  paralysis. 

3.  The  bulbar  or  pontine  form. 

4.  Encephalitic  type. 

5.  Ataxic  type. 

6.  Polyneuritic  type. 

7.  Meningitic  type. 

8.  Abortive  type. 

While  this  classification  is  quite  comprehensive  it  is  perhaps 
somewhat  complex  for  clinical  use,  and  a  simpler  classification  is 
that  of  Peabody,  Draper,  and  Dochez,  which  presents  three  groups, 
namely : 

1.  Abortive  types  or  non-paralytic  (cases  presenting  no  paralysis 
at  any  time). 

2.  Cerebral  group  (embracing  involvements  of  the  upper  motor 
neuron  with  resulting  spastic  paralysis). 

3.  Bulbar  spinal  group  (presenting  lesions  of  the  lower  motor 
neuron  with  flaccid  paralysis) . 

It  is  maintained  by  some  authorities  that  poliomyelitis  is  a  general 
infection  and  that  symptoms  of  its  efl'ects  on  the  central  nervous 
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system  are  entirely  secondary  in  nature,  when  not  absent  altogether. 
It  has  even  been  suggested  that  j^aralytic  cases  may  be  in  reality 
the  at\'pical  ones.  Those  holding  this  view  would,  in  times  of 
epidemics,  diagnose  as  poliomyelitis  cases  presenting  merely  respira- 
tory or  gastro-intestinal  symptoms,  particularly  if  a  case  of  frank 
paralysis  exists  in  the  same  family  at  the  time.  When  we  consider 
the  prevalence  of  gastro-intestinal  disturbances  in  children,  more 
especially  during  the  summer  season,  such  a  conclusion  is  hardly 
tenable,  unless  corroborated  bv  characteristic  findings  in  the  spinal 
fluid. 

Personal  experience  inclines  us  to  believe  that  these  changes  in 
the  spinal  fluid  commonly  accepted  as  diagnostic  of  poliomyelitis 
do  not  exist  independently  of  some  definite  clinical  manifestation  of 
involvement  of  the  central  nervous  system.  It  does  not  .seem  pos- 
sible that  a  disease  accompanied  by  an  inflammatory  reaction  in 
the  central  nervous  system  and  meninges  of  sufficient  severity  to 
produce  changes  in  the  spinal  fluid  could  fail  at  the  same  time  to 
aft'ord  definite  clinical  evidences  of  nervous  involvement.  There- 
fore, in  the  past,  we  have  made  it  a  rule  to  consider  the  possibility  of 
poliomyelitis,  and  to  perform  lumbar  puncture  only  in  those  cases 
presenting  symptoms  referable  to  the  nervous  system,  such  as 
hyperesthesia,  Koenig's  or  the  spinal  sign,  altered  reflexes,  stiffness 
of  the  neck,  MacEwen's  sign,  etc.  In  the  absence  of  these  signs 
and  in  the  presence  of  a  normal  clear  spinal  fluid  we  have  always 
definitely  excluded  poliomyelitis. 

^^hen  any  of  these  signs  are  not  present  we  have  usually  con- 
sidered a  lumbar  puncture  unjustifiable.  In  the  few  cases  where 
we  have  performed  it  the  fluids  have  been  normal.  The  present 
epidemic  may  afl'ord  the  opportunity  to  throw  additional  light  upon 
the  question  by  means  of  lumbar  puncture  in  cases  without  menin- 
geal symptoms,  and  also  by  means  of  animal  inoculation. 

IxxuBATiox  Period.  The  incubation  period  of  poliomyelitis  has 
not  been  definitely  determined.  It  is  considered  by  Wickman  to 
be  from  one  to  four  days  and  by  Miiller  to  be  from  five  to  ten  days, 
averaging  about  a  week.  This  corresponds  to  the  incubation  period 
of  the  disease  as  experimentally  produced.  Some  observers,  as 
Peabody,  Draper,  and  Dochez,  describe  a  true  prodomal  stage  which 
they  define  as  the  period  before  the  appearance  of  paralysis.  As  it 
is  well  known  that  many  cases  of  poliomyelitis  remain  entirely  free 
from  all  paralysis,  it  would  seem  unwise  to  date  the  incidence  of 
the  disease,  even  in  the  paralytic  form,  from  the  appearance  of 
paralysis.  We  are,  therefore,  not  justified  in  speaking  of  a  true 
prodromal  stage.  There  is,  however,  a  type  of  onset  described  by 
Kling,  Levaditi  and  others  which  v.-e  have  also  sometimes  observed. 
In  this  the  disease  is  ushered  in  by  somewhat  indefinite  symptoms 
of  an  intestinal,  corvzal,  or  anginal  nature.      A  remission  of  from 
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one  to  sex'eral  days  then  occurs,  to  be  followed  by  return  of  all 
symptoms  and,  usually,  by  an  accompanying  paralysis. 

Symptoms  of  Onset.  The  initial  symptoms  are  much  the  same 
in  all  types  of  the  disease  and  they  may  be  quite  as  severe  in  the 
abortive  as  in  the  paralytic  forms.  While  the  onset  may  rarely  be 
insidious,  in  the  vast  majority  of  cases  it  is  very  abrupt.  Fever  is 
probably  the  most  constant,  as  well  as  usually  the  first,  symptom. 
As  a  rule  it  is  high  and  of  comparatively  short  duration,  falling  by 
crisis  or  by  lysis.  Next  to  fever  the  most  frequent  symptom  is  a 
pronounced  hyperesthesia  or  diffuse  tenderness  over  the  whole 
body.  This  is,  perhaps,  most  marked  in  the  legs  and  along  the 
spine.  There  is  also  a  decided  drowsiness  and  the  patient  manifests 
great  irritability  when  disturbed.  Headache  and  vomiting  are 
common.  Constipation  or  diarrhea  may  be  present,  in  our  own 
experience,  the  former  being  more  frequent.  Retention  of  urine 
sometimes  occurs,  and  this  possibility  should  be  constantly  borne 
in  mind.  Convulsions,  delirium,  and  spontaneous  pains  in  the  neck, 
back,  joints,  and  limbs  are  other  symptoms  which  may  appear. 
Meningeal  symptoms  are  very  pronounced  in  a  fairly  large  portion 
of  cases.  These  are  anteroposterior  stiffness  of  the  neck;  Kernig's 
sign  or  the  spinal  sign  of  Peabody,  Draper,  and  Dochez;  MacEwen's 
sign,  or  change  in  the  percussion  note  over  the  lateral  ventricles  due 
to  distention  with  fluid.  The  reflexes  may  be  exaggerated,  but 
usually  they  are  diminished  or  abolished.  The  pupillary  reflex  is, 
as  a  rule,  retamed  Following  these  symptoms  paralysis  may 
develop,  most  commonly  appearing  about  the  second  day,  though 
it  may  be  delayed  as  late  as  the  second  week. 

I.  Abortive  or  Non-Paralytic  Type.  In  the  cases  of  the 
abortive  type  the  above-mentioned  symptoms  may  subside  quickly 
— that  is  within  a  few  days — without  any  evidence  of  paralysis  or 
even  of  any  weakness;  or  the  paralysis  or  weakness  may  be  tran- 
sient only;  or  the  condition  may  persist  for  two  or  three  weeks, 
presenting  a  clinical  picture  which  is  most  difficult  to  differentiate 
from  tuberculous  meningitis.  But  very  often  in  these  abortive 
cases  all  symptoms  are  much  more  indefinite  than  the  above  descrip- 
tion would  indicate.  Therefore  in  the  presence  of  an  epidemic  an 
unexplained  temperature,  especially  if  accompanied  by  general 
h>T)eresthesia,  is  sufficiently  suspicious  to  warrant  a  lumbar  punc- 
ture. This  procedure  not  only  assists  materially  in  making  a  diag- 
nosis, but  practically  always  it  markedly  relieves  the  symptoms 
arising  from  meningeal  irritation. 

II.  Cerebral  Types  (involving  the  upper  motor  neuron  with 
spastic  paralysis).  Under  this  heading  we  may  perhaps  i)lace  those 
cases  called  polioencephalitic  by  Wickman.  While,  in  our  experi- 
ence, examples  of  involvement  of  the  upper  motor  neuron  have  not 
been  uncommon,  we  have  seen  no  single  case  presenting,  a  spastic 
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paralysis.  In  certain  subjects  with  severe  convulsions  we  have 
found  the  reflexes  to  be  exaggerated,  but  evidences  of  spastic 
paralysis  have  been  entirely  wanting. 

We  have  also  occasionally  found  cases,  somewhat  resembling 
tuberculous  meningitis,  of  a  protracted  duration,  and  presenting 
unmistakable  symptoms  of  cerebral  involvement,  such  as  drowsi- 
ness, irritability,  etc.  But  in  these  cases  the  reflexes  have  been 
sometimes  diminished  or  lost  instead  of  being  exaggerated,  as  would 
be  expected  with  cerebral  irritation.  Though  reahzing  the  difficuhy 
of  accurately  classifying  them,  we  have  been  in  the  habit  of  calling 
these  polioencephalitic.  We  believe  the  true  cerebral  type  of  polio- 
myelitis to  be  exceedingly  rare.  No  cases  have  fallen  within  our 
personal  experience. 

A  very  unusual  manifestation  of  poliomyelitis  is  blindness.  Our 
meningitis  division  has  seen  two  such  cases,  one  in  the  present 
epidemic.  In  the  first  case  the  vision  was  restored  at  the  end  of 
about  three  months.  The  second  is  a  quite  recent  case  and  the 
blindness  still  persists. 

III.  Bulbospinal  Type  (with  flaccid  paralysis).  Cases  of  this 
type  are  readily  recognized.  Therefore,  they  have  long  been  con- 
sidered as  classical  examples  of  poliomyelitis,  and  descriptions  of 
them  are  found  even  in  our  older  text-books.  Hence  they  call  for 
but  little  discussion  here. 

In  the  present  epidemic  a  fairly  large  number  of  cases  of  this 
type  have  presented  a  rapidly  ascending  variety  of  paralysis,  involv- 
ing the  muscles  of  respiration  and  ending  with  death.  Some  of 
these,  when  seen  late,  after  pulmonary  edema  has  developed,  have 
been  diagnosed  as  bronchopneumonia. 

Examples  of  the  bulbar  type  of  paralysis,  with  difficulty  in  speak- 
ing and  swallowing,  are  not  uncommon  in  this  epidemic.  Some 
have,  occasionally,  been  diagnosed  as  croup.  Facial  paralysis  has 
also  been  quite  common.  As  a  rule  it  is  not  accompanied  by  the 
involvement  of  other  muscles. 

Differential  Diagnosis.  In  the  first  twenty-four  to  forty- 
eight  hours  after  its  onset,  poliomyelitis  must  be  dift'erentiated  from 
the  early  stages  of  epidemic  meningitis  or  mild  purulent  meningitis, 
and  also  from  a  meningism  accompanying  pneumonia  or  other 
infection.  The  clinical  pictures  presented  by  the  above-mentioned 
diseases  are  quite  similar,  and  it  is  in  distinguishing  between  them 
that  the  examination  of  the  spinal  fluid  affords  us  the  most  reliable 
information. 

When  seen  a  week  or  more  after  the  onset,  cases  of  poliomyelitis, 
especially  if  presenting  cerebral  symptoms,  must  be  distinguished 
from  tuberculous  meningitis. 

The  procedure  which  we  find  to  be  our  most  reliable  and  valuable 
aid  in  the  recognition  of  poliomyelitis  is  the  examination  of  tlje 
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spinal  fluid.  In  poliomyelitis  this  fluid  is  usually  clear.  Very  rarely 
it  may  be  slightly  cloudy  in  the  early  stages.  It  often  shows  a  good 
fibrin  web  formation.  The  reduction  of  Fehling's  solution  is  prompt. 
There  is  a  slight  or  moderate  increase  of  albumin  and  globulin  and 
also  of  the  cellular  elements.  As  a  rule,  80  per  cent,  or  more  of  the 
cells  are  mononuclears.  In  examining  such  fluids  we  have  fre- 
quently observed  the  presence  of  large  mononuclear  cells  which  we 
believe  to  be  in  a  measure  characteristic  of  poliomyelitis.  Those 
poliomyelitic  fluids  which  are  cloudy  present  a  polymorphonu- 
cleosis  which  may  run  as  high  as  90  per  cent.,  but  which  we  usually 
find  to  be  about  60  per  cent. 

Two  rare  t^^pes  of  spinal  fluids  sometimes  occur  in  pt)liomyelitis 
when  the  hemorrhagic  process  has  been  more  than  usually  severe. 
The  first  of  these  is  of  the  true  hemorrhagic  character,  the  red  blood 
cells  being  evenly  difl'used  throughout  the  field,  \yhen  collected  in 
successive  tubes  the  specimens  are  all  homogeneous,  showing  no 
change  in  the  intensity  of  the  hemorrhage.  This  serves  to  dift'eren- 
tiate  it  from  bloody  fluids  obtained  by  the  accidental  puncture 
of  a  vein. 

Evidence  of  an  older  hemorrhage  occurs  in  the  second  of  these 
rarer  fluids,  which,  having  a  characteristic  yellow  color  and  coagu- 
lating spontaneously,  illustrates  the  so-called  syndrome  of  Froin. 
These  fluids  occur  in  other  conditions,  and  are  therefore  not  pathog- 
nomonic of  poliomyelitis. 

In  early  cases  of  purulent  uieuiuyifis  the  spinal  fluid  shows  a 
varying  degree  of  cloudiness,  except  in  very  rare  instances,  when  it 
may  be  clear.  A  greater  increase  in  albimiin  and  globulin  is  usually 
found  here  than  occurs  in  poliomyelitis,  with  a  j)oorer  reduction  of 
Fehling's  solution.  The  cells  in  these  fluids  of  purulent  meningitis 
are  90  per  cent,  or  more  j)()lymorph()nuclears,  and  the  etiological 
organism  is  always  found  except  in  the  mildest  cases.  In  certain 
mild  cases  of  meningitis — probably  of  the  epidemic  variety — the 
meningococci  may  never  be  positively  demonstrated  in  the  fluid. 
In  purulent  meningitis  due  to  other  organisms  these  practically 
always  appear  later.  In  one  instance  oifly  we  have  seen  a  clear 
fluid  from  an  early  case  of  epidemic  meningitis  of  about  eighteen 
hours'  standing.  Although  the  cellular  reaction  was  so  slight  the 
meningococcus  was  demonstrated  to  be  present  in  the  fluid  by 
smear  and  culture. 

The  fluid  in  meningism  is  increased  in  amount,  but  is  practically 
normal  in  character. 

The  fluid  in  tuberculous  meningitis  most  nearly  resembles  that  of 
poliomyelitis.  It  is  practically  always  clear  with  a  cellular  increase 
consisting  largely  of  mononuclears,  though  in  very  acute  cases  it 
may  be  distinctly  cloudy  with  an  excess  of  polymorphoiniclears. 
The  number  of  cells  per  cubic  centimeter  is  usually  greater  than  in 
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poliomyelitis;  the  increase  in  albumin  and  globulin  is  more  marked, 
and  the  reduction  of  Fehling's  is  not  so  good. 

In  rare  instances  when  clinical  signs  are  confusing  and  when  the 
results  of  the  cellular  examination  and  chemical  analysis  are  inde- 
finite, and  it  is  impossible  to  demonstrate  the  tubercle  bacillus  in  the 
fluid,  a  positive  diagnosis  must  wait  upon  the  results  of  animal 
inoculation. 

A  detailed  study  of  the  spinal  fluids  of  poliomyelitis  examined  at 
the  Research  Laboratory  of  the  Department  was  made  by  Dr.  H.  L. 
Abramson,  of  the  meningitis  division.  This  was  published  in  the 
Am.  Jour.  Dis.  Children,  November,  1915. 

Another  laboratory  method  of  slight  diagnostic  value  may  be 
mentioned  here,  the  so-called  neutralization  test.  In  this,  serum 
from  a  suspected  case  in  the  stage  of  recovery  is  mixed  with  a  known 
fatal  dose  of  an  active  virus.  These  are  incubated  and  later  injected 
intracerebrally  into  monkeys.  Failure  of  the  disease  to  develop 
indicates  that  the  virus  has  been  neutralized.  This  test,  however, 
does  not  furnish  conclusive  evidence  of  poliomyelitis,  for  sera  from 
those  known  to  have  been  free  from  a  recent  attack  of  the  disease 
have  sometimes  successfully  neutralized  the  poliomyelitic  virus. 

An  exhaustive  study  of  the  blood  picture  was  made  b>'  Peabody, 
Draper,  and  Dochez.  It  was  shown  that  there  existed  a  varying 
increase  in  leukocytes  and  a  polymorphonucleosis.  This  is  char- 
acteristic of  so  many  other  diseases  that  it  affords  little  aid  in 
diagnosis. 

So  far  no  specific  treatment  for  poliomyelitis  has  been  successfully 
developed.  The  intraspinal  injection  of  the  serum  of  convalescent 
patients  has  been  tried,  especially  by  Netter  of  Paris,  but  up  to  the 
present  time  no  conclusive  results  have  been  obtained.  In  view  of 
the  rapidity  with  which  the  virus  produces  paralysis  after  the  onset 
of  symptoms,  the  possibility  of  a  measure  that  will  prevent  its 
development  seems  too  much  to  hope  for.  It  has  been  suggested 
that  the  serum  of  convalescent  patients  may  aid  in  the  rapidity  and 
extent  of  the  recovery  from  the  paralysis,  though  it  would  seem 
that  after  the  very  early  stage  the  patient's  own  antibodies  would 
far  outnumber  thoj^e  in  the  sera  of  cases  of  some  months  or  years' 
standing.  It  would  seem,  therefore,  that  the  greatest  hope  of 
success  in  combating  poliomyelitis  lies  perhaps  in  a  prophylactic 
vaccination.  Work  is  being  done  in  this  direction,  and  the  present 
epidemic  may  be  productive  of  results  of  value. 
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ON  THE  VALUE  OF  THE    QUANTITATIVE    ESTIMATION  OF 

DISSOLVED  ALBUMIN  IN  THE  GASTRIC  CONTENTS 

IN  THE    DIAGNOSIS  OF  CANCER  OF  THE 

STOMACH.^ 

By  Julius  Friedenwald,  M.D., 

PROFESSOR  OF  GASTRO-ENTEROLOGY,  UNIVERSITY  OF    MARYLAND    SCHOOL  OF  MEDICINE 
AND    COLLEGE    OF   PHYSICIANS   AND    SURGEONS,    BALTIMORE, 

AND 

Richard  F.  Kieffer,  M.D., 

RESIDENT   PHVSICIAN,    UNION    PROTESTANT   INFIRMARY,    BALTIMORE. 

\YoLFF  and  Junghans-  were  the  first  to  report  a  special  method 
for  the  estimation  of  the  soluble  albumin  in  the  gastric  extract 
which  they  claim  of  great  value  as  an  aid  in  the  diagnosis  of  gastric 
cancer.  ]\Iore  recently  Smithies^  has  confirmed  the  value  of  this 
test. 

From  a  study  of  a  large  series  of  examinations,  Smithies  draws 
the  following  conclusions. 

1.  When  carefully  performed  and  interpreted  the  Wolff-Junghans 
test  for  demonstration  of  dissolved  albumin  in  gastric  extracts 
was  positive  or  suspicious  in  80  per  cent,  of  our  series  of  gastric 
cancer.  In  this  series  it  was  a  more  constant  finding  in  gastric 
extracts  than  were  absent  free  HCl,  the  presence  of  lactic  acid, 
and  the  glycyltryptophan  test;  it  was  rather  more  constant  than 
tests  for  occult  blood,  and  the  demonstration  of  gastric  motor 
inefficiency.  It  was  not  so  constant  in  its  manifestation  as  the 
demonstration  of  organisms  of  the  Boas-Oppler  group  or  the 
increase  in  the  formal  index. 

2.  In  extragastric  malignancy,  gastric  syphilis,  and  nephritis 
the  Wolff-.] unghans  test  is  inconstant. 

;].  In  the  differentiation  between  the  malignant  and  non-malig- 
nant achylias  the  Wolff-J unghans  test  when  interpreted  in  connec- 
tion with  other  clinical  and  laboratory  data  is  of  considerable 
value.  Positive  reactions  are  rarely  obtained  in  the  achylias  of 
primary  anemia,  simple  achylia  gastrica,  and  simple  achylorhydrias 
when  such  are  unassociaterl  with  gastric  motor  inefficiency. 

4.  Simple  gastric  and  duodenal  ulcers,  especially  when  accom- 
panied by  pyloric  stenosis  or  gastric  atony,  may  give  confusing 
responses  to  the  Wolff'- J  unghans  test. 

o.  The  presence  of  blood  in  the  gastric  extracts  may  be  a  factor 
in  the  production  of  certain  atypical  positive  tests. 

'  Presented  at  the  Meeting  of  the  American  Gastro-Enterological  Association  in 
Washington,  May  8,  1916. 

2  Berl.  klin.  Wchnsch.,  May  29,  1911,  and  March  18,  1912;  Med.  Klinik,  March 
24,  1912. 

^^\m.  Jour.  Med.  Sc,  May  1914.  and  Cancer  of  the  Stomach,  p.  24.5. 
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The  increase  in  albumin  is  probably  due  to  the  presence  in 
gastric  cancer  of  an  enzyme  which  is  formed  by  the  growth  of  the 
cancer  cells,  which  is  markedly  proteolytic  in  action.  On  this 
account  the  aspirated  test  meals  are  very  rich  in  soluble  albumin 
in  the  malignant  achylias,  while  in  the  benign  achylias  but  small 
amounts  are  obtained. 

The  test  is  carried  out  as  follows:  The  gastric  secretion  is 
filtered  and  then  diluted  with  distilled  water,  yo,  yVjtV'  t^-  toit» 
and  Y^.    The  precipitating  reagent  utilized  is  as  follows 

Phosphotungstic  acid  (pure),  3  c.c. 

Hydrochloric  acid  (concentrated),  10  c.c. 

Alcohol  (96  per  cent.),  200  c.c. 

Aquae  dest.  q.  s.  ad.,  2000  c.c. 
Mix  and  keep  in  a  glass  bottle  with  rubber  stopper  in  a  cool 
place.  One  c.c.  of  this  reagent  is  floated  on  the  surface  of  the  six 
dilutions  of  gastric  juice  already  mentioned.  A  pearly  white  ring 
at  the  junction  of  the  gastric  juice  with  the  reagent  denotes  a 
positive  reaction.  According  to  Wolff  and  Junghans,  positive 
reactions  occurring  in  dilutions  of  yV'  y^>  oV  ^re  present  imder 
normal  conditions,  while  when  still  present  in  dilutions  of  y^Tf ,  ^ftt 
and  4 5, J,  malignancy  is  indicated. 

In  conducting  the  reaction  it  is  quite  important  to  test  the  gastric 
secretion  immediately  upon  the  withdrawal,  for  if  it  be  allowed 
to  stand  aside  for  a  short  time,  solutions  of  greater  dilution  than 
those  noted  are  quite  apt  to  produce  a  more  intense  reaction. 
Rehfuss,  Bergeim  and  Hawk^  have  also  pointed  out  by  means  of 
their  method  of  fractional  analyses  the  importance  of  giving  test 
meals  on  a  completely  empty  stomach,  inasmuch  as  residues  are 
often  present,  which  may  produce  exaggerated  reactions.  It  is 
also  important,  according  to  these  investigators,  to  warn  the 
patient  against  the  swallowing  of  salivary  or  bronchial  secretion 
while  the  test  meal  is  still  present  in  the  stomach,  inasmuch  as  such 
substances  are  quite  apt  to  occasion  an  excessive  protein  content. 

Smithies  reported  his  observations  with  the  Wolff-Junghans 
test  in  215  cases  of  gastric  cancer.  In  141,  or  65  per  cent.,  the  test 
was  positive;  in  29,  or  13  per  cent.,  it  was  suspicious.  It  is  evident, 
therefore,  that  in  170,  or  78  per  cent.,  cases  of  cancer  it  was  posi- 
tive or  suspiciously  positive;  in  45,  or  21  per  cent.,  it  was  negative. 
The  value  of  this  test  has  also  been  demonstrated  by  Einstein,' 
Rolph,^  Katznelson^  and  others.  Trallero^  studied  80  cases  accord- 
ing to  this  method,  examining  the  stools  and  having  roentgen-ray 
examinations  made.  He  disregarded  all  contents  containing  blood. 
The  highest  albumin  figures  were  observed  in  carcinoma,  though 

*  Jour.  Am.  Med.  Assn.,  September  12,  1914. 

5  Med.  Klinik,  March  24.  1912.  «  Med.  Record,  May  10,  1913. 

^  Russky  Vrach.  March  28,  1915. 

*  Deutsch.  med.  Wchnschr.,  July  9,  1914. 
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in  certain  instances  normal  amounts  were  noted.  In  certain  cases 
of  chronic  gastritis  large  quantities  of  albumin  were  observed. 
Trallero  believes  that  there  may  be  a  contamination  with  saliva, 
which  he  has  found  to  produce  amounts  of  albumin  ranging  from 
160  to  320,  and  which  seems  to  vitiate  the  conclusions  of  others 
and  rob  the  test  of  much  of  its  value. 

Our  experience  with  the  Wolff-Junghans  reaction  extends  over  a 
series  of  173  cases.  The  method  of  carrying  out  the  test  was  prac- 
tised according  to  the  plan  already  described.  A  positi^'e  reaction 
was  only  noted  when  the  reaction  was  still  present  in  dilutions  of 
^jtii  or  Toir  ^rid  suspicious  in  dilutions  of  y^o^. 

Of  the  173  cases  67  were  benign  achylias  and  106  cases  of  gastric 
cancer.  Of  the  67  benign  achylias  9,  or  13.5  per  cent.,  gave  positive 
or  suspicious  reactions,  while  58»  or  86.5  per  cent.,  gave  negative 
reactions.  Of  the  106  cases  of  undoubted  cancer  of  the  stomach, 
89,  or  83.9  per  cent.,  gave  positive  or  suspicious  reactions,  and  11, 
or  16.1  per  cent.,  gave  negative  results.  Our  experience  corre- 
sponds with  that  of  other  observers  in  that  this  test  is  of  little  or 
no  value  in  the  presence  of  free  HCl  in  the  gastric  contents.  All 
cases  of  cancer  containing  free  HCl  have  therefore  been  excluded 
from  this  series. 

Inasmuch  as  the  presence  of  blood  interferes  with  the  test,  gastric 
secretions  containing  this  substance  were  likewise  discarded.  Of 
the  89  cases  in  which  positive  reactions  were  obtained,  18  were 
early  cases;  reaction  was  positive  in  13,  or  72.2  per  cent.;  while 
the  remaining  5  did  not  present  this  reaction  until  later  in  the 
course  of  the  disease. 

It  is  of  interest  to  note  the  occurrence  of  this  reaction  in  com- 
parison with  other  findings.  Of  the  106  cases  of  gastric  cancer, 
89,  or  83.9  per  cent.,  gave  ])ositive  reactions.  In  all  of  these  cgises 
free  HCl  was  absent,  lactic  acid  was  present  in  70,  or  78.6  per 
cent.  Oppler-Boas  bacilli  were  observed  in  68,  or  76.4  per  cent., 
occult  l)lood  in  the  stools  in  78,  or  87.6  per  cent.;  dilatation  of  the 
stomach  with  retention  occurred  in  38,  or  42.6  per  cent. 

In  a  consecutive  series  of  130  cases  of  cancer  of  the  stomach 
ill  which  115,  or  88  per  cent.,  presented  an  absence  of  free  HCl 
the  Wolft'-Junghans  reaction  was  present  in  95,  or  82  per  cent. 

The  test  was  made  in  6  cases  of  cancer  in  other  abdominal  organs 
in  which  the  stomach  was  not  involved;  of  these  the  pancreas  was 
affected  in  3  instances,  the  bowel  in  2  instances,  and  the  liver  in  1. 
All  of  these  cases  presented  an  absence  of  free  HCl.  Of  these,  3, 
or  50  per  cent.,  gave  negative  reactions,  2,  or  33  per  cent.,  suspicious, 
and  1,  or  17  per  cent.,  a  positive  reaction. 

An  examination  of  8  cases  of  peptic  ulcer  was  made  as  to  the 
amount  of  soluble  albumin.  In  all  of  these  cases  there  was  an 
absence  of  free  HCl.  In  2,  or  25  per  cent.,  the  reaction  was  positive, 
in  1,  or  12  per  cent.,  suspicious,  while  in  5,  or  62  per  cent.,  it  was 
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negative.  In  the  2  ]K)sitive  cases  pyloric  stenosis  witii  dilatation 
was  present.  In  14  cases  of  chronic  gastritis  the  reaction  was 
positive  in  1,  or  7  per  cent.,  suspicious  in  ],  or  7  per  cent.,  and 
negative  in  12,  or  85  per  cent. 

In  45  cases  of  simple  achylias  the  reaction  was  positive  in  2, 
or  4  per  cent.,  suspicious  in  2,  or  4  per  cent.,  and  negative  in  41,  or 
91  per  cent. 

Five  cases  of  gastric  carcinoma  were  studied  according  to  the 
fractional  method  of  Uehfuss,  Bergeim,  and  Hawk  with  special 
reference  to  the  Wolff-Junghans  reaction  for  soluble  albumin.  The 
results  of  these  cases  were  compared  with  those  of  5  cases  of  simple 
achylias  similarly  examined. 

The  conclusions  arrived  at  agree  with  those  of  the  abo\e-named 
authors,  namely,  that  in  simple  achylias  the  gastric  secretion  shows 
a  moderate  amount  of  soluble  albumin  during  the  entire  period 
of  digestion,  the  protein  curve  remaining  low  and  conforming  in 
a  marked  degree  with  the  acid  curve,  while,  on  the  other  hand, 
in  carcinoma  the  protein  curve  diverges  quickly  from  the  acid 
cur\'e,  considerable  amounts  of  albumin  being  usually  present 
within  three-quarters  of  an  hour,  the  quantities  being  markedly 
increased  to  positive  reactions  within  an  hour  to  an  hour  and  a 
half. 

From  a  careful  study  of  our  own  cases,  together  with  the  cases 
of  others,  we  feel  thai  wc  arc  justified  in  concluding  that  the  Wolff- 
Junghans  test  is  of  great  value  as  an  aid  in  the  diagnosis  of  certain 
forms  of  gastric  carcinoma,  and  when  taken  in  conjunction  v^ith 
the  other  signs  of  the  disease  may  be  of  the  greatest  diagnostic 
help.  The  test  is,  however,  only  useful  in  the  diagnosis  of.  the 
disease,  when  there  is  an  absence  of  free  hydrochloric  acid  in  the 
gastric  contents,  and  then  only  when  the  question  of  even  traces 
of  blood  can  be  eliminated,  and  in  the  absence  of  all  retained  food 
residue  or  of  swallowed  saliva  or  sputum. 

The  test  has  its  greatest  significance  in  the  diagnosis  between 
simple  and  malignant  achylias.  Positive  reactions  are  rarely 
observed  in  simple  achylias,  while  they  are  frequent  in  cancer. 

In  fractional  analyses  in  simple  achylias  the  acid  and  protein 
curves  followed  each  other  closely,  while  in  malignant  conditions 
there  is  a  marked  di\-crgence  between  the  protein  and  acid  cur\c. 

Positive  reactions  occurring  under  normal  conditions,  or  in  simple 
achylia  gastrica  appear,  in  dilutions  of  y^'  'io>  sV'  while  when  still 
present  in  dilutions  of  j^q,  -jwW'  to"o  there  is  marked  e\idence 
toward  malignancy. 

The  test  is  positive  in  at  least  83  per  cent,  of  gastric  cancers, 
presenting  an  absence  of  free  HC'l  and  in  72  per  cent,  of  early  cases. 
It  occurs  almost  as  frequently  as  the  absence  of  free  HCl  in  this 
dis'jase  (NO  per  cent,  aljsencc  of  free  HCl  to  82  per  cent,  positive 
Wolft'-Junghans  reactions).    It  is  more  frequent  than  the  prjbcnce 
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of  lactic  acid  (^presence  of  lactic  acid,  78  j)er  cent,  positive  WoW- 
Junghans  test  83  per  cent.),  or  the  Oppler-Boas  bacilli  (presence  of 
Oppler-Boas  bacilli,  76  per  cent,  positive  Wolff-Junghans  test,  83 
per  cent.). 

A  positive  reaction  rarely  occurs  in  malignant  growths  in  the 
abdomen  not  involving  the  stomach;  in  gastric  ulcer,  except  in 
cases  associated  with  stenosis  and  dilatation  or  in  chronic  gastritis 
or  simple  achylias.  While  the  test  is  of  value  as  an  aid  in  the 
diagnosis  of  gastric  carcinoma,  it  is  only  then  of  significance  when 
taken  in  connection  with  the  other  signs  of  the  disease,  and  thus 
is  an  additional  means  of  aiding  in  the  detection  of  a  disease  fre- 
quently most  difficult  of  diagnosis. 


THE  PHARMACOLOGY  OF  EMETIN. 
By  Emil  J.  Pellini,  M.D., 

AND 

George  B.  Wallace,  M.I)., 

XKW    YORK. 

(From  the  Department  of  Pharmacology.  University  and  Bellevue  Hospital 
Medica!  College.) 

In  recent  years  a  considerable  amount  of  interest  has  been 
attached  to  the  alkaloid  emetin.  This  has  been  due  in  the  first 
place  to  the  striking  results  obtained  with  it  in  the  treatment  of 
amebic  dysentery,  and  secondly  to  its  present  wide-spread  use  in 
pyorrhea  alveolaris.  In  connection  with  its  use  in  dysentery  it  is 
interesting  to  note  in  the  fifth  edition  of  Cushny's  Pharmacology, 

1910,  that  while  ipecacuanha  is  accepted  as  being  almost  a  specific, 
doubt  is  cast  on  the  part  plajed  by  emetin,  and  in  fact,  mention 
is  made  of  a  '  de-emetinized"  ipecac  said  to  act  equally  well,  Meyer 
and  Gottlieb  in  their  Expcriracntal  Pharmacology ,  second  edition, 

1911,  state  that  the  effective  factor  is  the  tannic  acid  contained  in 
ipecac.  The  careful  work  of  Rogers,^  however,  has  established 
definitely  that  the  cm-ative  effects  of  ipecac  are  due  entirely  to  the 
emetin  it  contains,  and  that  emetin  may  rightfully  be  classed  as  a 
specific  for  the  amebic  type  of  dysentery. 

The  use  of  emetin  in  pyorrhea  alveolaris  is  of  much  more  recent 
origin  and  is  due  especially  to  the  work  of  Bass  and  Johns,^  who  have 

'  British  Med.  Jour.,  1912,  No.  1,  1424;  1012,  No.  2,  p.  405;  Dysenteries,  Oxford 
University  Press,  1913. 

2  New  Orleans  Med.  and  Surg.  Jour.,  1914,  lx\'ii,  45G;  Jour.  Am.  Med.  Assn., 
191.5,  Ixiv,  553;  Alveolodental  Pyorrhea,  Philadelphia  andLondon,  Saunders  Co., 
1915. 
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assumed  that  the  Entamoeba  buccalis  is  an  important  factor  in 
this  disease,  and  is  affected  by  emetin  in  the  same  specific  manner 
as  the  Amoeba  histolytica.  Following  their  publications  and  those 
of  Smith  and  Barrett^  and  others,  emetin  has  achieved  a  new  prom- 
inence, and  has  become  very  extensively  employed  in  the  treat- 
ment of  pyorrheal  infections.  In  this  at-present  popular  use  of  the 
drug,  scant  attention  is  paid  to  other  and  deleterious  actions  it 
may  possess,  and  it  is  not  at  all  improbable  in  view  of  the  some- 
what unusual  toxic  effects  it  may  induce  in  annuals,  that  consider- 
able damage  has  already  been  done  through  injudicious  dosage  or 
too  long-continued  administration.  For  this  reason  it  seems 
desirable  to  examine  into  the  pharmacology  of  emetin,  to  confirm 
observations  already  brought  out  by  experimental  means,  and  to 
add  such  additional  facts  as  may  seem  of  importance. 

The  literatiu"e  on  the  pharmacology  and  clinical  effects  of  emetin 
is  fairly  extensive,  but  contains  comparatively  few  publications 
based  on  careful  experimental  work.  In  the  earlier  work  the  prepar- 
ation used  was  not  pure  emetin,  but  a  mixture  of  emetin  and  ceph- 
aelin.  The  two  alkaloids  are  closely  related  chemically,  however, 
and  their  actions  in  general  are  the  same,  the  chief  differences 
being  that  cephaelin  is  more  irritant  locally,  more  apt  to  damage 
the  kidney,  and  less  toxic  to  the  heart.  This  has  been  made  clear 
by  the  work  of  Lowin,^  who  obtained  the  two  alkaloids  in  pure 
form.  His  experimental  results  with  pure  emetin  differ  in  no 
appreciable  degree  from  those  of  earlier  investigators,  notably 
Podwyssotzki,°  so  that  it  is  safe  to  assume  that  the  latter  made  use 
of  a  mixture  in  which  the  emetin  action  was  the  predominant  one. 

The  main  toxic  effects  of  emetin,  as  shown  by  practically  all  of 
the  earlier  workers,  are  exercised  on  the  gastro-intestinal  tract 
and  on  the  heart.  ]\Iagendie  and  Pelletier,^  in  1817,  demonstrated 
that  the  emetic  action  of  ipecac  was  due  to  its  alkaloid  content, 
and  further  that  the  alkaloid,  regardless  of  whether  given  by  mouth 
or  injection,  produced  a  definite  inflammatory  reaction  along  the 
mucous  membrane  of  the  alimentary  tract.  Duckworth,'^  in  1871, 
found  that  toxic  doses  caused  a  cardiac  paralysis  which  came  on 
suddenly  and  quickly  caused  death  of  the  animal.  Doses  not  large 
enough  to  induce  cardiac  paralysis,  produced  no  changes  in  the 
circulation.  Other  investigators  have  elaborated  on  these  actions 
and  have  added  further  ones. 

The  local  irritant  action  of  emetin  has  been  long  recognized. 
Duckworth  mentions  that  apothecaries  in  pulverizing  ipecac  root 
are  very  apt  to  have  marked  irritation  of  the  conjuctiva  and  nasal 

'Jour.  Amer.  Med.  Assn.,  1914,  Ixiii,  1746;  Dental  Cosmos,  1914,  Ivi,  948. 

<  Arch.  Internat.  de  Pharmacod.,  1902,  xi,  9. 

5  Arch.  f.  exper.  Path.  u.  Pharmakol.,  1879,  xi,  231. 

^  Jour,  de  Pharmacie,  1817,  iii  (quoted  by  Podwyssotzki) . 

'St.  Bartholomew's  Hosp.  Reports,  1869,  v,  1218;   and  1871,  vii,  91. 
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mucous  membrane.  Lowin  foimd  that  a  ]  to  500  solution  of  emetin 
applied  to  the  conjunctival  sac  produced  a  violent  irritation.  He 
states,  however,  that  an  irritation  of  subcutaneous  tissues  following 
injection  does  not  occur,  and  concludes  from  his  experiments  that 
emetin  is  a  specific  irritant  to  mucous  membranes.  The  emesis  pro- 
duced by  emetin  has  been  generally  considered  as  an  expression  of 
the  irritation  of  the  gastric  mucous  membrane.  Subcutaneous  injec- 
tion, it  is  true,  causes  emesis,  but  the  dose  necessary  is  not  smaller 
than  that  given  by  oral  administration,  nor  is  the  time  required 
for  vomiting  to  occiu-  noticeably  shorter.  Foulkrod*  claims  to  have 
found  emetin  in  the  stomach  after  subcutaneous  injections,  and  looks 
on  this  as  additional  evidence  of  the  peripheral  action  in  emetin 
emesis.  Hatcher  and  Eggleston,^  on  the  other  hand,  have  recently 
reported  experiments  in  which  emetin  caused  definite  vomiting 
movements  and  symptoms  of  nausea  in  animals  whose  stomachs 
had  been  completely  removed.  They  conclude,  therefore,  that  the 
emetic  action  is  due  in  great  part,  if  not  entirely,  to  action  on  the 
vomiting  centre. 

The  changes  induced  in  the  intestinal  tract,  which  come  in  from 
18  to  24  hours  after  administration  of  emetin,  may  be  summarized 
as  follows:  The  mucosa  of  the  small  intestine  and,  to  a  less  extent, 
that  of  the  large  intestine  may  be  only  slightly  injected,  with  a 
catarrhal  swelling,  or  the  whole  surface  may  be  of  a  dark  red  color, 
and  covered  with  a  dry  mucopiu'ulent  secretion.  Sometimes  the 
general  reddening  is  absent  and  there  are  seen  hyperemic  areas 
covered  with  a  yellowish  exudation.  Numerous  sharp  walled  round 
ulcers  are  occasionly  seen. 

On  the  circulation,  the  paralyzing  effect  of  emetin  on  the  heart 
muscle,  described  by  Duckworth,  has  been  confirmed  by  later 
workers.  Podwyssotzki'"  has  shown  in  the  frog's  heart  that  an 
irregularity  of  rhythm  develops  early,  both  auricle  and  ventricle 
beating  more  slowly,  but  the  ventricular  slowing  being  more  marked 
than  the  auricular.  The  aiu-icle  may  contract  twice  to  a  single 
ventricular  contraction,  but  soon  the  difference  becomes  greater, 
and  the  auricle  may  have  many  contractions  to  one  of  the  ventricle. 
Eventually  both  auricle  and  ventricle  stop  in  diastole,  and  are  no 
longer  able  to  respond  to  stimulation.  In  mammals,  moderate 
doses  caused  a  sharp  fall  in  blood-pressure,  with  a  quick  recovery. 
With  fatal  doses  the  blood-pressure  sinks  to  zero  in  a  few  seconds 
with  an  accompanying  stoppage  of  the  heart. 

The  action  on  the  central  nervous  system  has  also  been  carefully 
examined  by  Podwyssotzki.  In  the  frog,  there  is  a  general  paraly- 
sis coming  on  in  from  |  to  1|  hours.  This  begins  with  a  depression 
of  voluntary  movements,  with  no  changes  in  reflex  activity.    Later 

8  Phila.  Med.  Times,  1878.  viii,  554. 
*  Jour.  Pharmacol,  and  Exper.  Therap.,  lQir>,  vii,  233. 
'"  Loc.  cit. 
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the  reflexes  disappear,  while  the  voluntary  muscle  and  motor 
nerves  remain  unaffected.  According  to  this  work,  therefore,  the 
drug  produces  a  slowly  descending  central  paralysis.  Podwyssotzki 
was  unable  to  detect  a  toxic  effect  on  either  voluntary  muscle  or 
motor  nerve,  although  Kobert^^  later  found  that  if  the  dose  be 
large,  a  definite  impairment  of  muscular  function  occurs. 

The  action  on  the  respiratory  tract  is  one  of  especial  interest, 
since  ipecac  has  been  so  largely  used  as  an  expectorant  and  also  to 
check  pulmonary  hemorrhage.  Magendie  and  Pelletier  found  in 
animals  killed  by  emetin  an  inflammatory  condition  of  the  lungs. 
Duckworth  found  the  lungs  hemorrhagic  and  edematous,  and  the 
bronchi  strongly  injected.  Podwyssotzki  also  found  edema  and 
marked  irritation,  but  not  in  all  of  his  experiments,  and  states 
that  the  pulmonary  action  is  not  a  constant  one.  In  a  study  on  a 
series  of  patients  with  pulmonary  disease  given  emetin,  Zepf-  was 
unable  to  observe  any  increase  in  amount  or  fluidity  of  bronchial 
expectoration.  In  two  of  the  cases  hemoptysis  developed.  This 
latter  result  together  with  the  liability  to  cause  vomiting  brought 
Zepf  to  the  conclusion  that  emetin  is  actually  contra-indicated  in 
pulmonary  hemorrhage. 

Of  other  organs  acted  on,  the  kidney  undergoes  some  damage 
according  to  Foulkrod,  who  found  albuminuria  in  animals  given 
emetin.  Zepf  also  found  small  amounts  of  albumin  in  most  of  the 
cases  referred  to  above.  No  account  is  given  of  changes  in  the  liver 
except  a  statement  by  Foulkrod  that  the  sugar  content  is  less  than 
normal. 

The  changes  in  metabolism  under  emetin,  have  been  studied  by 
Meyer  and  Williams.'^  They  found  that  emetin  brings  about  a 
decrease  in  the  carbon  dioxide  content  of  the  blood,  the  oxygen  con- 
tent remaining  unchanged.  This  effect,  which  is  considered  as  one 
due  to  acidosis,  they  believe  to  result  from  an  inhibition  of  cellular 
oxidation  processes. 

There  remains  the  question  of  excretion  of  emetin.  Some  of  the 
earlier  experimenters  state  that  the  drug  can  be  detected  in  the 
stomach  after  subcutaneous  injection.  P'oulkrod  states  that  it  is 
excreted  unchanged  in  part  through  the  kidney,  in  part  through  the 
mucous  membrane  of  the  stomach  and  intestine.  The  methods 
used,  however,  are  such  as  to  invalidate  these  findings.  Podwys- 
sotzki and  also  Lowin  were  unable  to  detect  the  drug  in  any  of  the 
excretions. 

In  our  own  experiments,  we  have  first  noted  the  cause 
of  death  in  emetin  poisoning.^*      There  are  three  types  of  this, 

11  Therap.  Monatsh.,  1902,  xvi,  387. 

12  Arch,  internat.  de  Pharmacod.,  1904,  xii,  345. 

13  Arch.  f.  exper.  Path.  u.  PharmakoL,  1881,  xiii,  70. 

1*  The  emetin  used  in  these  experiments  was  obtained  from  Hoffmann-La  Roche 
Chemical  Works,  Inc.,  who  guaranteed  its  purity. 
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dependent  on  the  dose  and  manner  of  administration.  Death  occurs 
most  promptly  following  intra^'enous  administration  and  is  due  to 
cardiac  paralysis.  If  a  sufficiently  large  dose  be  given  by  subcutane- 
ous injection  (in  cats  0.15  gm.  per  kilogram  weight)  death  occurs 
usually  in  about  4  hours,  and  is  due  to  respiratory  failure.  The 
heart  is  also  affected  and  this  is  a  contributory  factor.  With  smaller 
doses  death  occurs  in  from  18  to  36  hours,  and  is  due  primarily  to 
gastro-intestinal  changes. 

It  is  only  in  the  last  type  of  poisoning,  that  is,  where  death  does 
not  occur  until  after  18  hours,  that  definite  postmortem  changes 
are  found. 

^Yith  large  doses  of  emetin,  the  chief  site  of  lesion  is  the  gastro- 
intestinal tract.  The  mucosa  is  highly  injected  and  hemorrhagic, 
and  is  covered  with  bile-stained  secretion.  There  may  also  be 
seen  small  areas  of  ulcerations  This  condition  is  evident  along  the 
entire  gastro-intestinal  tract. 

It  is  only  with  large  doses  that  changes  other  than  congestion 
may  be  seen  in  the  li\'er  and  these  consist  only  of  a  few  scattered 
areas  of  focal  necrosis.  The  lungs  usually  appear  emphysematous 
and  anemic  with  a  slight  amount  of  edema.  The  bronchi  are 
hyperemic.  The  heart,  kidneys,  and  other  organs  show  evidences 
of  congestion  only. 

If  smaller  doses  are  given  so  that  the  animal  may  survive  for  3 
or  4  days,  the  reactions  are  not  so  marked  and  have  a  tendency  for 
selective  location.  In  these  cases  the  mucosa  of  the  stomach  is 
rarely  affected.  The  duodenum  and  the  upper  part  of  the  jejunimi 
show  the  characteristic  changes,  which  diminish  in  intensity  down- 
ward, the  lower  part  of  the  small  intestine  often  appearing  normal. 
The  cecum  and  large  intestine  take  on  the  hemorrhagic  appearance 
that  is  seen  in  the  up])er  part  of  the  tract. 

From  the  changes  induced  in  the  gastro-intestinal  tract,  it  is 
safe  to  assume  even  in  the  absence  of  chemical  tests,  that  emetin 
is  excreted  in  greatest  amounts  by  the  stomach  and  intestines.  It 
would  seem  also  that  the  excretion  is  chiefly  through  the  upper 
part  of  the  small  intestine,  since  with  smaller  doses  this  is  the  part 
most  strongly  affected.  In  respect  to  this  excretion,  emetin  may  be 
classed  with  colchicin,  diphtheria  toxin,  the  heavy  metals  and  many 
other  drugs^^  which  produce  similar  gastro-intestinal  changes. 

In  studying  the  eft'ects  of  emetin  on  the  circulation  we  determined 
first  those  which  were  shown  by  blood-pressure  variations.  In  a 
medium  sized  anesthetized  dog,  the  intravenous  injection  of  0.01 
gm.  of  emetin  hydrochloride  causes  a  very  temporary  and  hardly 
noticeable  rise  in  blood-pressure  which  is  followed  by  a  sharp  fall. 
The  pressure  then  rather  quickly  rises  to  the  normal  level  or  to  a 
point  slightly  aboN'e  normal.  The  fall  in  pressure,  which  is  the  char- 
is  Heubner,  Arr-h.  f.  expcr.  Path.  u.  PharmakoL,  1907,  Ivi,  370. 
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acteristic  change,  averages  about  40  mm.  Hg.  when  the  initial  pres- 
sure is  about  150  mm.  Hg.,  that  is,  the  fall  is  approximately  25  per 
cent.  The  whole  cycle  of  change  takes  place  in  from  2  to  2|  minutes 
as  a  rule  (Fig.  ]).  Some  exceptions  to  these  statements  may  be 
noted  in  that  the  fall  in  pressure  may  not  be  as  marked,  the  recovery 
less  rapid,  and  the  subsequent  rise  above  normal  more  prolonged. 
With  larger  doses,  up  to  0.04  gm.,  the  blood-pressure  changes  are 
similar  but  the  fall  is  more  marked.  It  is  not,  however,  definitely 
proportional  to  the  dose.  After  the  initial  injection  subsequent 
ones  of  the  same  amount  produce  successively  increasing  effects, 
that  is,  both  the  actual  and  percental  fall  becomes  greater.    In  some 


Fig.   1. — Carotid  blood-pressure  in  a  dog,  showing  the  fall  and  recovery  following  an 
intravenous  injection  of  10  mgs.  emetin  hj"drochloride. 

instances  after  0.04  gm.,  and  as  a  rule  after  doses  above  this,  recovery 
fails  to  occur  after  the  drop  in  pressure.  The  pressure  continues  to 
fall  gradually  until  the  zero  line  is  reached  when  death  occurs. 
With  the  low  pressure  the  heart  rate  is  markedly  decreased. 

Voliunetric  changes  in  different  organs  have  been  studied  in  rela- 
tionship to  the  blood-pressure  changes  described.  The  volume  of 
the  kidney,  loop  of  intestine,  and  the  leg  decreases  simultaneously 
with  the  fall  in  pressure  (Fig.  2).  It  follows,  therefore,  that  the  fall 
in  blood-pressure  is  not  due  to  a  dilatation  of  bloodvessels,  but 
must  be  ascribed  entirely  to  a  cardiac  weakness.  This  is  what 
the  earlier  workers  on  emetin  have  assumed. 

In  studying  more  directly  the  effect  of  the  drug  on  the  heart  we 
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have  confirmed  the  results  obtained  by  Podwyssotzki  and  Lowin  in 
the  frog's  heart.  The  appUcation  of  a  few  drops  of  a  1  per  cent, 
emetin  sohition  to  an  exposed  frog's  heart  induces  a  typical  picture 
of  heart  block.    There  is  first  noted  a  progressive  slowing  in  the  rate 


Fig.  2. — Record  of  respiratory  movements  (upper),  intestinal  volume  (middle) , 
and  carotid  blood-pressure  (lower)  in  dog.  Time  marker  registers  three  second 
intervals.  At  A,  20  mgs.  emetin  hydrochloride  was  injected  intravenously.  Com- 
cident  with  the  fall  in  pressure  the  intestinal  volume  lessens  while  the  respiratory 
movements  become  increased. 


of  contraction  of  both  auricle  and  ventricle.  Later  an  occasional 
dropping  out  of  a  ventricular  beat  occurs,  and  then  a  complete 
dissociation,  the  aiu-icular- ventricular  rhythm  being  2  to  1,  then  3 
to  1,  5  to    1,    etc.    Finally   the  ventricle   contractions  stop,   the 
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auricle  beating  for  a  considerable  time  longer.  The  turtle's  heart 
behaves  in  a  similar  manner  (Fig.  3). 

The  record  of  the  contractions  of  the  mammalian  heart,  taken 
with  a  Cushny  myocardiograph,  fails  to  show  a  dissociation  of  auri- 
cle and  ventricle.  In  the  dog,  following  an  intravenous  injection  of 
0.04  gm.,  the  auricle  shows  a  marked  weakening  in  contraction,  the 
ventricle  a  lessened  contraction  and  an  increased  relaxation  as  well 
(Fig.  4).  These  changes  occur  synchronously  with  the  fall  in  blood- 
pressure,  and  the  decrease  in  volume  of  organs  tested.  With  larger 
doses  the  effect  is  intensified,  and  the  heart  contractions  cease.  The 
auricular  contractions  stop  some  time  before  those  of  the  ventricle. 

The  cardiac  weakening  and  fall  in  blood-pressure  are  not  influ- 
enced by  either  cutting  the  vagi  or  administration  of  atropin.  The 
action,  therefore,  is  on  the  heart  muscle  and  not  on  the  vagus.  An 
improvement  occurs  after  both  epinephrin  and  strophanthin,  but 
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Fig.  3. — Record  of  contractions  of  turtle's  heart  perfused  with  Locke's  solution, 
to  which  emetin  hydrochloride  has  been  added.  The  upper  record  shows  auricular 
contractions,  the  lower,  ventricular.  Time  marker  registers  one-second  intervals. 
The  auricular- ventricular  rhythm  is  4  to  1. 


this  is  temporary,  and  delavs  only  for  a  short  time  the  complete 
cardiac  paralysis.  The  myocardiographic  tracing  is  identical  with 
that  obtained  with  chloix)form  or  other  cardiac  depressants.^^ 

We  have  repeated  and  confirmed  the  work  of  others  on  the  action 
on  the  central  nervous  system.  In  the  frog  the  action  is  that  of  a 
slowly  descending  paralysis.'  At  a  time  when  this  is  complete,  with 
abolition  of  all  reflex  activity,  both  motor  nerve  and  muscle  respond 
to  stimulation  in  a  normal  manner.  The  injection  of  a  dose  of  0.005 
gm.  of  emetin  into  the  dorsal  lymph  sac,  which  is  sufficient  to  pro- 
duce these  effects,  brings  on  a  cardiac  paralysis  in  the  frog  which 
becomes  complete  before  the  central  nervous  paralysis. 

•^  Wc  have  noted  a  fact  here  worth  calling  attention  to.  In  one  experiment,  in 
which  the  heart  was  still  in  fairly  good  condition,  the  injection  of  epinephrin  pi'o- 
duced  a  sudden  complete  paralysis.  We  have  seen  a  similar  clTcct  in  a  heart 
weakened  by  chloral.  Epinephrin,  in  other  words,  by  causing  a  ^reat  rise  in  blood 
pressure  may  overwhelm  a  weakened  heart. 
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In  mammals,  cats  and  dogs,  there  is  evidence  of  some  cerebral 
depression  as  is  shown  by  the  greater  quiet  of  the  animal.     The 


Fig.  4. — Record  of  kidney  volume,  auricular  contractions,  ventricular  contractions, 
and  carotid  blood-pressure  in  dog.  In  the  cardiac  tracing  the  upstroke  is  diastolic, 
the  down  stroke  systolic.    At  X,  40  mgs.  emetin  hydrochloride  injected  intravenously. 


doses  which  induce  this,  however,  cause  nausea  or  vomiting,  and 
the  depression  may  be  looked  on  as  an  accompaniment  of  these 
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effects.  Only  with  doses  which  approach  lethal  ones,  does  the 
depression  become  marked  and  out  of  proportion  to  the  emetic 
effect. 

In  connection  with  the  action  on  the  central  nervous  system 
the  effect  on  respiration  is  of  interest.  According  to  KunkeP'  the 
respiration  is  effected  before  cardiac  weakness  develops,  and  respir- 
atory stoppage  occurs  before  cardiac  paralysis.  This  statement 
should  be  modified  somewhat.  With  subcutaneous  injections 
respiration  stops  before  the  heart.  The  latter  shows  depression 
early,  however,  and  when  the  respirations  stop  the  blood-pressure 
Is  very  considerably  lowered  and  the  heart  contractions  weakened. 
Artificial  respiration  at  this  stage  fails  to  bring  about  a  circulatory 
recovery,  although  the  circulation  may  continue,  at  a  low  level, 
for  a  considerable  time.  With  intravenous  injections,  coincident 
with  the  fall  in  blood-pressure,  the  respiratory  movements  increase 
in  rate  or  volume  (Fig.  2)  and  continue  for  some  time  after  the 
heart  has  stopped  beating  and  the  blood-pressure  fallen  to  zero. 
The  respiratory  changes  in  this  instance  may  be  considered  as 
dependent  on  circulatory  failure. 

In  short  experiments  emetin  has  little  influence  on  the  kidney  as 
far  as  diuresis  is  concerned.  During  the  fall  in  blood-pressiU"e  a 
diminution  or  stoppage  in  urine  flow  occurs,  as  would  naturally  be 
expected.  Otherwise  no  changes  are  noticed.  In  dogs  given  daily 
injections  of  emetin  the  amount  of  urine  passed  increases  on  each 
succeeding  day  and  may  finally  reach  two  or  three  times  the  normal 
output.  The  urine  contains  small  quantities  of  albumin,  but  gives 
no  evidence  of  severe  damage  to  the  kidney.  The  effect  on  urine 
output  is  such  as  may  occur  from  any  mild  irritation,  and  post- 
mortem examination  of  the  kidney  shows  that  this  is  the  only 
morphological  change  usually  seen. 

A  few  experiments  have  been  made  on  the  uterus.  The  uteri  of 
virgin  guinea-pigs  and  of  those  in  early  pregnancy  were  used,  being 
suspended  in  an  oxygenated  Locke  solution,  according  to  the  method 
of  Dale.'*  On  adding  emetin  to  the  fluid  no  change  in  uterine  move- 
ment was  obtained  excepting  a  slight  increase  in  tonicity,  as  evi- 
denced b}'  a  shortening  of  the  muscle.  The  effect  is  quite  distinct 
from  that  obtained  by  adding  such  drugs  as  ergot  or  pituitary 
extract. 

The  only  study  of  metabolism  in  animals  given  emetin  is  that 
made  by  ]\Ieyer  and  Williams.  We  have  carried  this  work  further 
in  so  far  as  nitrogen  metabolism  is  concerned.  The  experiments 
were  carried  out  on  fasting  dogs,  and  the  urine  collected  in  24-hour 
periods.  The  total  nitrogen  was  estimated  by  the  Kjehldal  method, 
the  urea  and  ammonia  by  the  Van  Slyke  and  Folin  methods  respec- 
tively.   There  is  seen  an  increase  in  the  total  nitrogen,  urea  nitrogen, 

1^  Handbuch  der  ToxikoL,  1901.  p.  843. 

'*  Dale  and  Laidlaw,  .lour.  Pharmacol,  and  Exper.  Therap.,  1912,  iv,  75. 
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and   ammonia  nitrogen  following  the  emetin  administration  (see 
Table).    This  increase  in  nitrogenous  metabolism  is  in  accord  with 


DOG    No 

XVI. 

Urine  in 

Total 

Day. 

24  hrs. 

Sp.  Gr. 

"  N." 

U 

ea  "N." 

NH3  "N 

C.c. 

Gm. 

Gin. 

Gm. 

Oct.    27       .      . 

.       120 

1.040 

3.59 

2.42 

0.210 

Oct.   28       .      . 

70 

1.062 

3.36 

1.17 

0.140 

Oct.    29       .      . 

.       59 

1.060 

2.89 

1.94 

0.165 

1L30A 

M.     Injected  2.5  c.c.  emetin  (1  per 

cent 

.  solution). 

Oct.   30       .      . 

.       80 

1.070 

3.87 

2.82 

0.222 

10.15  A.M 

Injected  2.5  c 

.c.  emetin. 

Oct.   31       .      . 

.      120 

1.065 

5.25 

4.30 

0.319 

Nov.     1       .      . 

.      155 

1.052 

5.05 

4.24 

0.293 

Nov.    2       .      . 

.      150 

1.034 

3.95 

3.65 

0.277 

11.00  A.M.     Injected  2.5 

c.c.  emetin. 

Nov.    3       .      . 

.     315 

1.030 

5.64 

3.21 

0.389 

DOG    No. 

XVII. 

Nov.    9       .      . 

60 

1  060 

3.06 

2.37 

0.217 

Nov.  10       .      . 

65 

1.050 

3.30 

2.71 

0.143 

Nov.  11 

.        65 

1.050 

3.43 

2.68 

0.448 

Nov.  12       .      . 

65 

1.050 

3.05 

2.69 

0.126 

Nov.  13       .      . 

.       75 

1.060 

3.28 

2.87 

0.105 

Injected  3  c.c.  emetin  (1  per  cent,  solution). 
Nov.  14       ...      100  1.070  4.70  4.42  0.140 

Injected  3  c.c.  emetin  solution. 
Nov.  15       ...      175  6.16  5.49  0.299 

the  results  of  Meyer  and  Williams.  Similar  changes  are  induced 
by  arsenic,  phosphorous,  potassium  cyanide,  and  other  poisons  and 
are  commonly  explained  as  results  of  interference  with  intracellular 
metabolism  with  an  accompanying  acidosis. 

Finally  in  an  attempt  to  explain  the  former  wide-spread  use  of 
emetin  in  checking  hemorrhage,  we  have  determined,  by  means  of 
Wright's  coagulometer,  whether  the  coagulability  of  the  blood  is 
influenced  by  the  drug.  The  subcutaneous  injection  of  a  good  sized 
dose  of  emetin  into  a  cat  fails  to  affect  the  coagulation  time  to  any 
appreciable  degree.  Since  then  there  is  no  action  on  the  lungs, 
blood,  bloodvessels,  or  uterus,  which  would  account  for  a  hemos- 
tatic effect,  we  are  forced  to  assume  that  such  an  effect,  if  present, 
is  due  to  the  general  relaxation  which  is  an  accompaniment  to  the 
action  of  emetics  given  in  too  small  doses  to  induce  vomiting.  As 
a  matter  of  fact  we  have  noticed  a  fluidity  of  the  blood  on  autopsy. 

We  have  not  attempted  to  study  the  action  of  emetin  on  the 
ameba.  Its  specificity  in  this  connection  seems  no  longer  open 
to  question.  Vedder^"  had  shown,  conclusively,  that  emetin  is 
strongly  amebacidal  to  all  forms  of  non-pathogenic  ameba  in  the 
dilution  of  1  to  1 00,000.  Rogers^"  demonstrated  that  an  equal  toxicity 

'"Vedder,  Bull.   Manila  Med.  Soc,    1911,   iii,  48;  Jour.  Am.   Med.  Assn.,  1914, 
Ixii,  501. 
^9  Rogers,  loc.  cit. 
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is  shown  against  pathogenic  forms.  Weaker  solutions  while  not 
so  strongly  amebacidal,  exercise  a  definitely  deleterious  action  on 
the  parasite.  To  obtain  a  1  to  100,000  solution  in  the  blood  it  would 
be  necessary  to  have  about  0.05  gm.  of  emetin  in  the  circulation  at 
one  time.  As  the  dose  given  is  generally  smaller  than  this,  and  it  is 
not  completely  taken  up  into  the  blood  stream  from  the  point  of 
injection  for  some  hours,  it  is  evident  that  the  dilution  is  consider- 
ably greater  than  this  figure.  It  seems  safe  to  assume,  however, 
that  emetin  is  excreted  along  the  whole  alimentary  tract.  In  this 
case  its  longer  stay  in  the  excretory  tissues,  or  the  greater  concentra- 
tion in  which  it  may  exist  during  excretion,  would  account  for  a 
sufficiently  strong  amebacidal  action. 

Contrary  to  the  statement  of  Lowin  we  have  found,  on  patients, 
that  emetin  usually  produces  a  definite  local  irritation  after  a  sub- 
cutaneous or  intramuscular  injection.  There  is  some  redness,  pain, 
swelling  and  occasionally  edema  in  the  part,  most  marked  for  the 
first  two  or  three  days,  and  gradually  subsiding  in  about  a  week. 
If  applied  to  mucous  membranes  there  appear  small  pin-head- 
sized  vesicles  which  rupture,  leaving  small  ulcers.  These,  however, 
rapidly  disappear.  These  effects  are  undoubtedly  well  known  to 
all  who  have  been  using  emetin  in  the  treatment  of  pyorrhea 
alveolar  is. 

Summary.  From  our  experiments  we  wish  to  emphasize  the 
following  points : 

1 .  Emetin  depresses  and  may  eventually  paralyze  the  heart. 

2.  It  is  a  powerful  gastro-intestinal  irritant  whether  given  by 
mouth  or  subcutaneous  injection. 

3.  It  causes  a  definite  derangement  of  metabolism,  characterized 
by  an  increase  in  nitrogen  loss  and  an  acidosis. 

4.  While  in  normal  individuals  given  moderate  doses,  these  actions 
may  not  be  of  importance,  in  pathological  states  of  the  circulation, 
intestinal  tract,  or  metabolism,  they  may  be  a  very  definite  source 
of  danger. 


EFFECTS    OF    RETENTION    IN    THE    KIDNEY    OF   MEDIA 
EMPLOYED    IN    PYELOGRAPHY. 

By  William  F.  Braasch,  M.D., 

AND 

Frank  G.  Mann,  M.D., 

MAYO    CLINIC,    ROCHESTER,    MINNESOTA. 

With  the  recognition  of  the  diagnostic  value  of  pyelography 
came  the  realization  that  the  method  was  not  without  danger  to 
the  patient.     Deaths  were  reported  by  various  observers,  which 
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were  evidently  the  direct  result  of  pyelography.  Animal  experi- 
mentation demonstrated  that  death  might  follow  the  introduction 
of  colloidal  silver  solution  into  the  renal  pelvis  with  overdistention. 
The  introduction  of  the  medium  by  means  of  gravity  so  as  to 
obviate  the  danger  of  overdistention  reduced  the  possibility  of 
renal  injury  to  a  great  degree. 

In  1913  one  of  us^  reported  several  cases  of  hydronephrosis 
removed  at  operation  in  which  necrosis  of  the  renal  coitex  was 
evident,  although  the  pelvis  had  not  been  overdistended.  It  was 
believed  that  secondary  retention  of  colloidal  silver  in  the  renal 
pelvis  without  overdistention  could  cause  necrosis  in  the  renal 
parenchyma.  This  observation  was  later  corroborated  by  Kroto- 
szyner-  and  by  Keyes  and  Mohan,^  who  reported  similar  clinical 
observations.  Keyes  and  IMohan  further  demonstrated  the 
process  conclusively  by  injecting  a  small  amount  of  colloidal  silver 
into  the  renal  pelvis  of  dogs  and  then  ligating  the  ureter.  The 
kidneys  removed  later  showed  numerous  areas  of  cortical  necrosis 
as  the  result  of  the  retention  of  the  colloidal  silver.  From  a  his- 
tological study  of  the  areas  of  resulting  necrosis  it  was  evident  that 
the  minute  particles  of  metallic  silver  deposited  in  the  parenchyma 
were  the  underlying  cause  of  the  necrosis. 

The  avenues  of  introduction  of  the  metallic  deposits  have  not 
been  definitely  determined.  It  has  been  argued  that  the  silver 
deposits  found  in  the  tubules  reached  the  glomeruli  primarily  by 
means  of  lymphatic  and  vascular  absorption,  and  were  later  secreted 
into  the  tubules.  The  histological  evidence  advanced  in  support 
of  this  theory  is  hardly  conclusive.  It  would  seem  logical  to  hold 
that  when  the  natural  drainage  of  the  renal  pelvis  is  occluded, 
peristaltic  contraction  may  force  the  pelvic  contents  into  the  tubules. 
Microscopic  examination  of  any  of  the  different  solutions  of  col- 
loidal silver  employed  in  pyelography  will  show  the  presence  of 
undissolved  particles  of  metallic  silver;  a  perfect  solution  is  hardly 
possible,  a  fine  suspension  being  the  medium  employed.  The 
silver  deposited  in  the  renal  substance  acts  like  any  other  foreign 
body  in  that  it  causes  suppuration  and  necrosis  of  the  adjacent 
tissue.  With  multiple  deposits  of  metallic  silver  with  adjacent 
foci  of  infection  the  resulting  condition  is  practically  that  of  an 
acute  septic  nephritis.  As  might  be  expected,  clinical  symptoms 
and  resulting  fatality  are  identical  with  acute  septic  nephritis. 
Necessarily,  the  indications  for  surgical  treatment  are  similar  in 
both  conditions.     Nephrectomy  is  indicated  if  the  patient  has  a 

'  Braasch,  W.  F. :  Recent  Progress  in  Ureteropyelography.  Jour.  Michigan  Med. 
Soc,   191.3,  xii,   189-190. 

2  Krotoszyner:  Untoward  Results  of  Pyelography.  Surg.,  Gynec.  and  Obst., 
1914,  xix,  522-527. 

'Keyes,  E.  L.,  and  Mohan,  H.:  The  Damage  Done  by  Pyelography.  Am.  Joub. 
Med.  Sc,  1915.  cxlix,  30-41. 
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persistent  high  temperature  and  evidence  of  severe  intoxication, 
which  usually  marks  this  condition  following  pyelography.  That 
such  a  complication  will  occur  in  a  comparatively  small  percentage 
of  cases  of  hydronephrosis  following  pyelography  made  with  proper 
technical  precaution  is  evidenced  by  the  fact  that  in  more  than 
5000  cases  at  the  JNIayo  Clinic  in  which  pyelography  was  employed, 
marked  focal  necrosis  was  found  in  but  eight  cases.  In  all  of  these 
the  kidney  was  found  to  be  actively  secreting,  although  the  drainage 
was  temporarily  interfered  with.  Less  reaction  followed  when  the 
substance  of  the  kidney  was  largely  destroyed.  No  deaths  occurred 
which  could  be  attributed  directly  to  pyelograph}'.  However,  the 
element  of  danger  which  is  present  in  spite  of  every  precaution 
would  necessarily  restrict  its  employment. 

To  prevent  pyelography  from  falling  into  disuse  as  a  method  of 
diagnosis  because  of  the  possible  danger  involved  in  its  employ- 
ment, various  forms  of  silver  have  been  tried.  Among  the  different 
media  suggested,  silver  iodide  in  emulsion^  and  silver  iodide  in  sus- 
pension^ have  been  found  less  harmful  in  their  effect.  Although  the 
frequency  of  focal  necrosis  was  thus  unquestionably  diminished, 
nevertheless  it  was  not  entirely  eliminated.  Two  severe  cases  of 
focal  necrosis  following  the  retention  of  silver  iodide  injected  into  a 
hydronephrosis  came  under  our  observation.  Moreover,  the  silver 
iodide  suspension  causes  considerable  local  irritation.  The  injec- 
tion of  so  viscid  a  substance  as  silver  iodide  emulsion  with  a  syringe 
is  objectionable  because  of  the  difficulty  of  gauging  the  degree  of 
pressure  in  its  introduction  and  the  amount  necessary  for  pelvic 
distention.  The  latest  medium  suggested,  namely,  thorium,^  evi- 
dently obviate  many  of  the  objections  to  those  previously  used, 
and  has  the  following  advantages:  (1)  it  is  in  actual  solution  and 
not  suspension;  (2)  it  does  not  cause  local  irritation;  (3)  it  can  be 
introduced  by  means  of  gravity. 

Thorium  nitrate  solution  offers  the  safest  medium  for  pyelo- 
graphy. Unfortunately,  it  casts  a  less  distinct  shadow  than  the 
colloidal  silver  preparations  in  common  use.  Further,  it  does  not 
bring  out  the  details  of  the  calyces  nor  of  the  ureter  as  well  as  the 
silver  preparation.  It  is  peculiar  that  solutions  of  greater  concen- 
tration (20  per  cent.)  cast  no  denser  shadow  than  a  lesser  (10  or  15 
per  cent.). 

That  focal  necrosis  may  occasionally  occur  following  the  use  of 
thorium  was  evident  in  a  case  of  hydronephrosis  which  recently 
came   under    our    observation.      Microscopic  examination  of   the 

*  Kelly,  H.  A.,  and  Lew-is,  R.  M.:  Silver  Iodide  Emulsion — a  New  Medium  for 
Skiagraphy  of  the  Urinary  Tract.     Surg.,  Gynee.  and  Obst.,  1913,  xvi,  707-708. 

^  Young,  E.L.:  A  New  Preparation  for  Pyelography.  Boston  Med.  and  Surg. 
Jour.,  1915.  clxxii,  539-544. 

^  Bums,  J.  E. :  Thorium,  a  New  Agent  for  Pyelography.  Preliminary  Report. 
Jour.  Am.  Med.  Assn.,  1915,  Ixiv,  2126-2127. 
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tissue  of  the  kidney  removed  showed  numerous  areas  of  round-celled 
infiltration  such  as  are  usually  the  result  of  infection.  No  evidence 
of  metallic  deposit  was  visible.  The  infection  was  predominant  in 
the  tissues,  about  the  tubules  and  but  few^  glomeruli  were  involved. 

Prior  to  the  use  of  pyelography  the  diagnosis  of  renal  urinary 
retention  was  usually  arrived  at  by  means  of  the  ureteral  catheter 
and  the  overdistention  method.  Following  simple  ureteral  catheteri- 
zation we  have  observed  the  presence  of  a  considerable  degree 
of  focal  suppuration  in  several  kidneys  subsequently  removed  at 
operation.  Microscopic  examination  of  these  areas  showed  that 
they  were  of  bacterial  origin.  It  is  quite  impossible  to  introduce 
either  a  ureteral  catheter  or  bland  fluid  into  the  renal  pelvis  w^hich 
has  insufficient  drainage  without  danger  of  subsequent  infection. 
However,  the  exercise  of  every  precaution  to  keep  such  a  catheter 
and  the  medium  introduced  sterile  will  somewhat  reduce  the 
number  of  cases  of  infection,  but  will  not  exclude  them.  We  are 
under  the  impression  that  the  focal  necrosis  and  areas  of  suppura- 
tion noted  in  the  case  with  thorium  retention  w^ere  the  result  of 
coincident  bacterial  infection.  The  use  of  opaque  media,  as  in 
pyelography,  should  not  bear  the  entire  blame  for  cortical  necrosis. 
Moreover,  the  kidney  in  which  focal  necrosis  results  following 
retention  is  primarily  a  "surgical  kidney,"  and  its  sacrifice  will 
not  usually  alter  the  necessary  procedure.  As  a  matter  of  precau- 
tion it  is  advisable  always  to  ascertain  whether  the  other  kidney 
is  functionating  properly  before  either  catheterization,  fluid  over- 
distention, or  pyelography  is  attempted  in  a  case  in  which  pelvic 
retention  is  suspected. 

The  object  of  the  following  series  of  experiments  which  were 
begun  in  April,  1914,  was  to  study  the  comparative  effect  of  reten- 
tion in  the  kidney  of  the  various  media  used  in  pyelography  and  to 
determine  whether  the  retention  of  chemical  irritants  in  the  pelvis 
of  the  kidney  would  produce  lesions  of  that  organ.  This  was 
accomplished  by  either  a  complete  or  partial  occlusion  of  the  ureter 
of  a  dog  after  injecting  the  substance  into  the  pelvis  of  the 
kidney.  The  routine  technic  was  to  expose  the  ureter,  usually 
the  right,  through  a  lumbar  incision  and  carefully  dissect  it  free 
for  a  short  distance,  about  two  inches,  from  the  kidney.  When 
the  occlusion  was  made  complete  the  free  portion  of  the  ureter 
was  ligated  and  the  solution  injected  through  it  into  the  pelvis. 
The  ureter  was  again  ligated  proximal  to  the  entrance  of  the  needle 
and  sectioned  betw-een  the  ligatures.  When  a  partial  occlusion 
only  was  made  the  ligature  was  tightened  over  the  needle  at  the 
point  where  it  entered  the  lumen  of  the  ureter.  As  the  results  did 
not  materially  differ,  all  the  experiments  w411  be  reported  together. 

The  capacity  of  the  dog's  kidney  varies,  but  is  practically  always 
greater  than  1.5  c.c.  In  order  to  avoid  Immediate  distention  of  the 
pelvis,  only  1  c.c.  was  used.    After  injecting  and  ligating  the  ureter 
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it  was  replaced  and  the  wound  carefully  closed.  The  specimens 
were  obtained  at  various  times  after  injection,  but  were  approxi- 
mately the  same  for  the  different  substances  used. 

The  effects  of  retention  of  the  following  substances  were  studied 
experimentally:  (I)  1  per  cent,  solution  sodium  chloride;  (2) 
saturated  solution  of  boracic  acid ;  (3)  saturated  solution  of  sodium 
citrate;  (4)  methylene  blue;  (5)  5  per  cent,  collargol;  (6)  25 
per  cent,  collargol;  (7)  2.5  per  cent,  argyrol;  (8)  25  per  cent,  car- 
gentos;  (9)  washed  staphylococci;  (10)  emulsion  of  silver  iodide; 
(11)  silver  iodide  in  quince-seed  emulsion;  (12)  15  per  cent, 
thorium  nitrate  neutralized;  (13)  20  per  cent,  solution  of  thorium 
nitrate  as  used  clinically;  (14)  20  per  cent,  solution  of  thorium 
nitrate  unneutralized.  In  many  of  these  experiments  the  unin- 
jected  kidney  was  also  studied. 

In  studying  the  kidney  it  was  necessary  to  differentiate  three 
distinct  conditions:  (1)  the  effect  of  the  hydronephrosis;  (2)  the 
effect  of  the  infection;  (3)  the  effect  of  the  retained  substances. 
The  effect  of  the  hydronephrosis  on  the  substance  of  the  kidney 
could  easily  be  distinguished.  However,  it  was  not  always  possible 
to  determine  whether  the  condition  found  in  the  kidney  was  due  to 
an  infection,  to  the  retained  substance,  or  to  both. 

Grossly,  the  kidney  usually  presented  a  degree  of  hydroneph- 
rosis depending  on  the  length  of  time  after  ligation.  The  fluid 
which  escaped  from  the  pelvis  was  quite  often  very  turbid,  and  it 
was  often  possible  to  find  some  of  the  injected  solution.  In  a  few 
cases  there  was  a  necrosis  of  the  ureter  at  the  point  of  ligation,  with 
the  formation  of  a  perinephritic  cyst. 

The  capsule  was  usually  thickened.  On  section  the  renal  sub- 
stance was  thin  and  firm.  Quite  often  it  was  not  possible  to 
demonstrate  grossly  any  changes  in  the  substance  of  the  kidney 
due  to  the  injected  solution.  However,  in  some  instances  there 
were  pin-point  hemorrhagic  areas  or  small  abscesses.  These  were 
usually  in  the  cortex  near  the  surface.  In  two  instances  the  medulla 
was  stained  throughout  with  the  injected  substance.  The  pelvic 
mucosa  practically  always  showed  changes.  These  consisted  of 
hemorrhagic  spots  or  areas  of  necrosis.  The  mucosa  was  usually 
stained  with  injected  solution,  and  some  of  the  substance  could  be 
scraped  from  the  surface.    The  result  of  the  microscopic  study  is 


as  foil 

ows : 

No. 

Solution. 

Time. 

Change. 

1 

Methylene  blue 

10  days 

None. 

2 

"              " 

26      " 

Slight.    A  few  areas  show  infiltration. 

3 

" 

15      " 

None. 

4 

"              " 

22     " 

None. 

5 

**              <i 

12     " 

Moderate.  Several  areas  of  focal 
inflammation.     Infection? 

6 

5  per  cent,  collargol 

15      " 

Marked.  Entire  medulla  infiltrated; 
areas  of  necrosis;  several  cortical 
areas  of  pigmentation. 
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No. 

7 


9 

10 
11 
12 

13 


14 
15 

16 
17 

18 

19 
20 

21 
22 
23 
24 


25 
26 
27 

28 

29 
30 
31 
32 
33 
34 
35 

36 

37 

38 

39 

40 
41 
42 
43 

44 

45 


Solution. 
5  per  cent,  collargol 


25  per  cent,  collargol 


Silver  iodide 


Emulsion  silver  iodide 

with  quince  seed 
Emulsion  silver  iodide 

with  quince  seed 
Emulsion  silver  iodide 

with  quince  seed 
Emulsion  silver  iodide 

with  quince  seed 
Emulsion  silver  iodide 

with  quince  seed 
Washed  staphylococci 

15  per  cent,  thorium 

nitrate 
15  per  cent,  thorium 

nitrate 
15  per  cent,  thorium 

nitrate 


Time. 
9  days 

25      " 


15 
8 
7 

14 


30  min. 
7  days 


20  per  cent,  collargol  7 

25  per  cent,  collargol  4 

25  per  cent,  argyrol  22 


5 
24 


15 

8 


25  per  cent,  cargentos   30 

13 

30 

5 


7 
24 
15 
16 

7 
12 

7 


58 


14 
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Change. 
Moderate.     Several  areas  of  infiltra- 
tion of  deeply  staining  cells. 
Marked.     Many  areas  of  pigmenta- 
tion definitely  organized  throughout 
the  remaining  renal  substance. 
Slight.     A  few  areas  of  infiltration. 
Moderate.     Several  areas  of  necrosis. 
None. 

Slight.    Several  areas  of  infiltration  of 

deeply  pigmented  cells  in  the  cortex. 

Marked.       Entire     remaining     renal 

substance  infiltrated.     Few  normal 

cells  left.     Many  areas  of  necrosis. 

Very  slight. 

Slight.     Many  cells  of  the  collecting 

tubules  pigmented. 
Slight  infiltrationof  thepelvic  mucosa. 
None. 
Marked.       Infiltration     of     all     the 

remaining  renal  substance. 
None. 
Moderate.      Marked  infiltration  with 

several  areas  of  necrosis. 
Slight.     A  few  areas  of  pigmentation. 
Very  slight. 
None. 

Marked.     Many  areas  of  pigmenta- 
tion  scattered   throughout   the   re- 
maining Tenal  substances. 
Moderate.     Many  areas  of  pigmenta- 
tion found  mainly  in  the  medulla. 
Marked.     Remaining  renal  substance 
infiltrated.    Many  areas  of  necrosis. 
Slight.      Several    collecting    tubules 
contain    the     brown-colored    sub- 
stance.   PehTC  mucosa  is  infiltrated. 
Slight.     A  very  few  areas  infiltrated 

with  deeply  staining  cells. 
None. 
None. 
None. 

Moderate.     Marked  infiltration. 
None. 

Very  slight. 
Very  slight. 

Very  slight. 

None. 

No  renal  structure  left. 

None. 

Slight.     A  few  abscesses. 
Marked.     Many  abscesses. 
Moderate.     A  few  abscesses. 
None. 

None. 

None. 

12 
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No.  Solution. 

46  15  per  cent,  thorium 

nitrate 

47  15  per  cent,  thorium 

nitrate 

48  1  per  cent.NaCl 
49 

50  Saturated       solution, 

boracic  acid 

51  Saturated       solution, 

boracic  acid 

52  20  per  cent,  solution 

thorium  nitrate 


53  20  per  cent,  solution 

thorium  nitrate 


54  20  per  cent,  solution 

thorium  nitrate 

55  20  per  cent,  solution 

thorium  nitrate 

56  Saturated        solution 

citrate 

57  Saturated        solution 

citrate 

58  20  per  cent,  solution 

thorium  nitrate 

59  20  per  cent,  solution 

thorium  nitrate 

60  Saturated        solution 

citrate 

61  20  per  cent,  solution 

thorium  nitrate 

62  20  per  cent,  solution 

thorium  nitrate 

63  20  per  cent,  solution 

thorium  nitrate 

64  20  per  cent,  solution 

thorium  nitrate 

65  Saturated        solution 

citrate 

66  20  per  cent,  solution 

thorium         nitrate 
(unneutralized) 

67  20  per  cent,  solution 

thorium         nitrate 
(unneutralized) 


Time.  Change. 

6  days        None. 

10     "  Slight? 

•4      "  None. 

10     "  None. 

10     "  None. 

6      "  None. 

10     "  Microscopic    picture:     Acute    infec- 

tion. Renal  substance  filtrated 
throughout,  complete  loss  of  nor- 
mal structure  in  many  areas. 
Definite  abscesses  in  some  areas. 

6  "  Marked.     Substance  of  kidney  infil- 

trated       throughout.  Definite 

abscesses  in  some  areas.  Tubule 
mostly  disappeared  or  badly 
damaged.  Glomeruli  seem  less 
affected  than  tubules. 

7  "  None. 

4      "  Slight. 

7      "  A  few  small  subcortical  infiltrations 

which  appear  to  be  beginning 
abscesses. 

4      "  None. 

3      "  None. 

3      "  None. 

3      "  Slight.      There    are    a    few    areas    of 

beginning  infiltration. 
3      "  Slight.      There    are    a   few    areas    of 

beginning  infiltration. 
7     "  None. 

7     "  .Slight.     There  are  a  few  beginning 

areas  of  infiltration. 
3      "  Moderate.      There    are    a    few    very 

large   areas   of   infiltration   in    the 

cortex. 
7      "  None. 

2     "  Moderate.     There  are  some  cortical 

areas  of  infiltration. 

2     "  Moderate.     There  are  a  few  areas  of 

beginning  infiltration. 


An  attempt  was  made  to  estimate  the  changes  due  to  the  injected 
solution.  These  changes  varied,  but  in  general  they  consisted  of 
areas  of  focal  necrosis  with  or  without  actual  demonstration  of  the 
localized  substance.  These  areas  were  usually  located  in  the 
cortex  but  have  been  found  in  the  medulla.  The  lesion  appears 
to  consist  of  an  accumulation  of  the  substance  in  the  tubules  of 
the  kidnev.    We  have  not  definitelv  determined  whether  the  sub- 


Fig.    1. — Experiment   27.     Photomicrograph    ( X  50)    showing   cargentos  in  kidney 
tubules  five  days  after  injection. 


Fiu.  2. — Exporimeiit  G.     Photomicrograph  (  X  00)  showing  collargol  in  the  kidney 
tubules  fifteen  days  after  injection. 
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Fig.  3. — Experiment    25.     Photomicrograph    ( X  60)    showing    a    localized  area  of 
cargento.s  thirty  days  after  injection. 


Fig.  4. — Experiment  8.     Photomicrograph  ( X  200)  showing  a  higher  magnificatiou 
of  one  of  the  areas  in  Fig.  3. 
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FiQ.  5. — Experiment  47.     Photomicrograph  (  X  oO)  sliuwing  some  areas  of  infiltra- 
tion in  the  peripherj^  of  cortex  ten  days  after  the  injection  of  thorium  nitrate. 


Fig.  6. — Experiment  47.  Photomicrograph  (  X  225)  showing  higher  magnifica- 
tion of  one  of  the  areas  in  Fig.  5.  It  is  impossible  to  tell  what  part  the  solution 
played  ^n  its  formation.    It  appears  to  be  primary  infection. 
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stance  reaches  the  cortex  through  the  tubules  or  by  way  of  the 
blood  and  lymphatic  vessels.  Observations  tend  to  show  that  in 
some  instances  either  route  may  be  followed.  In  a  few  instances 
lesions  of  the  uninjected  kidney  have  proved  that  the  substance 
was  absorbed  and  excreted.  The  lesions  which  follow  excretion  (A 
the  substance  are  usually  located  in  the  medulla.  These  are  charac- 
terized by  infiltration  of  large  deeply  staining  cells.  When  organ- 
ization takes  place  there  is  first  formed  an  area  of  necrosis  and 
hemorrhages  in  the  immediate  vicinity  of  the  substance.  Later  a 
definite  wall  of  connective  tissue  forms  with  absorption  of  the 
necrotic  material.  In  many  instances  infection  followed  the  local- 
ization of  the  substance  so  that  it  was  impossible  to  differentiate 
the  condition  from  a  primary  infection. 

Results.  The  results  of  these  experiments  are  tabulated  briefly 
as  follows : 

1.  The  injection  of  1  per  cent,  solution  of  sodium  chloride  and 
a  saturated  solution  of  boracic  acid  in  two  experiments  each  did 
not  produce  a  lesion  of  the  kidney. 

2.  The  injection  of  a  saturated  solution  of  sodium  citrate  in  four 
experiments  produced  lesions  in  two  instances.  The  cultures  of 
tissue  was  negative  for  bacteria  in  both  of  these  positive  experi- 
ments, and  in  one  only  were  a  few  micrococci  found  in  the  fluid  of 
the  pelvis. 

3.  In  the  five  experiments  in  which  methylene  blue  was  injected 
only  one  kidney  showed  a  slight  lesion.  This  lesion  may  have  been 
due  to  an  infection. 

4.  In  seven  experiments  5  per  cent,  collargol  was  injected. 
Lesions  of  various  degrees  of  severity  occurred  in  six. 

5.  In  the  five  experiments  in  which  25  per  cent,  collargol  was 
injected,  lesions  were  found  in  four. 

6.  The  injection  of  25  per  cent,  arygol  in  six  experiments  produced 
lesions  in  four. 

7.  The  injection  of  25  per  cent,  cargentos  in  six  experiments 
produced  lesions  in  four. 

8.  In  five  experiments  in  which  silver  iodide  was  injected,  mod- 
erate lesions  were  noted  in  two. 

9.  In  five  experiments  in  which  silver  iodide  with  quince  seed 
was  injected,  slight  lesions  were  found  in  two. 

10.  In  five  experiments  15  per  cent,  thorium  nitrate  was  injected. 
A  slight  lesion  was  noted  in  one  kidney.  In  order  to  test  this  sub- 
stance to  a  greater  extent,  in  one  experiment  the  pelvis  of  the 
kidney  was  overdistended  with  5  c.c.  of  the  solution  and  in  another 
2.5  c.c.  were  injected.  The  first  specimen  was  examined  after 
four  days  and  the  latter  after  fifteen  days.  In  neither  were  any 
changes  noted  which  could  be  attributed  to  the  injected  solution. 

11.  The  injection  of  a  20  per  cent,  solution  of  thorium  nitrate, 
neutralized  as  used  clinically,  in  ten  experiments,  produced  lesions 
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of  various  degrees  of  severity  in  five.  In  two  of  these  the  kidney 
was  very  badly  damaged.  It  is  suggestive  that  in  these  two 
experiments  the  sohition  was  used  immediately  after  it  had  been 
made.  It  is  possible  that  an  old  solution  is  better  than  one  just 
freshly  prepared.  In  the  other  three  experiments  in  which  lesions 
occurred  the  cultures  of  tissue  and  smears  of  the  pelvic  fluid  were 
negative  for  bacteria. 

12.  The  injection  of  20  per  cent,  solution  of  thorium  nitrate, 
unneutralized,  in  two  experiments,  produced  lesions,  particularly 
of  the  pelvis,  in  both.  Smears  of  the  pelvic  fluid  were  negative 
in  both  of  these  experiments  and  cultures  of  tissue  showed  a  few 
staphylococci,  possibly  a  contamination. 

Conclusions  Derived  from  Clinical  Data.  1.  The  greatest 
danger  in  the  use  of  silver  preparations  is  their  retention  in  actively 
secreting  kidneys. 

2.  With  multiple  foci  of  necrosis  the  condition  shoidd  be  regarded 
as  a  septic  nephritis  and  immediate  nephrectomy  is  indicated. 

3.  Focal  necrosis  as  the  result  of  infection  may  follow  the  intro- 
duction of  a  ureteral  catheter  or  of  bland  fluids  into  a  pelvis  with 
insufficient  drainage. 

4.  Silver  iodide  suspensions  are  less  harmful  than  the  colloidal 
silver  preparations. 

5.  Thorium  nitrate  in  10  or  15  per  cent,  solutions  causes  the 
least  reaction  but  casts  a  less  distinct  shadow. 

Conclusions  Derived  from  Expereviental  Data.  1.  Mild 
chemical  irritants,  as  sodium  chloride  and  boracic  acid,  when 
injected  and  retained  in  the  pehis  of  the  kidney  do  not  produce 
lesions  of  that  organ. 

2.  The  eft'ect  of  methylene  blue  was  practically  negligible. 

3.  More  stringent  chemical  irritants,  as  sodium  citrate  and  20 
per  cent,  thorium  nitrate,  when  tested  in  the  same  drastic  manner, 
produce  lesions  of  the  kidney,  which  seem  directly  due  to  the 
chemical  injected,  and  not  to  any  concomitant  or  subsequent 
infection. 

4.  Argyrol,  coUargol,  and  cargentos  were  about  equally  respon- 
sible for  producing  the  most  marked  changes  noted.  It  was  often 
possible  to  find  areas  in  which  the  metal  could  be  distinguished. 

5.  The  weaker  solutions  of  colloidal  silver  did  not  appear  to  be 
less  harmful  than  a  more  concentrated  solution. 

6.  The  silver  iodide  preparations  produced  less  changes  in  the 
kidney  than  the  other  silver  solutions.  Of  the  two  preparations 
of  silver  iodide,  the  one  in  which  it  is  suspended  in  quince-seed 
emulsion  caused  the  least  necrosis. 

7.  So  far  as  we  have  been  able  to  determine  by  the  method 
employed,  thorium  nitrate  (15  per  cent,  solution)  did  not  produce 
changes  in  the  kidney  except  possibly  in  one  experiment.  Care 
must  be  taken  in  its  preparation  that  the  solution  is  thoroughly 
neutralized. 
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THE  TRANSPLANTATION  OF  THE  THYROID  GLAND  IN  DOGS. 
By  Charles  Goodman,  AI.D.,  F.A.C.S., 

CLINICAL    PROFESSOR    OF    SURGERY,    XEW    YORK    UXIVERSITY. 

(From  the  Physiological  Surgical  Research  Laboratory,  New  York  University.) 

Highly  organized  tissue  cannot  as  yet  be  permanently  trans- 
planted from  one  organism  to  that  of  another.  So  much  may  be 
gleaned  from  the  mass  of  material  presented  during  the  past  four 
years  by  the  various  experimental  workers  in  transplantation. 

There  is  much  laboratory  and  clinical  evidence,  however,  that 
the  implantation  of  large  fragments  of  bony  tissue  is  practicable. 
Albee  reported  253  cases  of  autografts  of  bone,  a  large  percentage 
of  which  were  successes,  and  he  concluded  that  the  bone  graft 
is  reliable  when  taken  with  its  enveloping  membranes  and  contacted 
with  bone.  ]McWilliams  has  also  recently  shown  the  importance 
of  the  periosteum  in  transplanting  the  larger  grafts  of  bone.  Some 
discussion  has  arisen,  it  is  true,  as  to  the  fate  of  the  bone  transplant. 
Borth  now  agrees  with  Axhausen,  Phemister,  and  Lewis  that  the 
compact  bone  of  the  graft  is  absorbed  and  that  it  is  replaced  by 
bone  formed  by  the  periosteum  and  endosteum  of  the  graft.  Lewis 
holds  that  compact  bone  dies  in  the  graft  because  of  its  physical 
properties  which  do  not  permit  rapid  enough  absorption  of  serum 
to  maintain  the  life  of  the  bone  until  the  vascular  circulation  is 
reestablished. 

-Mauclaire  reported  five  successful  results  out  of  a  number  of 
failures.  He  believes  that  if  the  successes  of  Kiittner  and  Lexer 
in  the  transplantation  of  articular  fragments  taken  from  the  cadaver 
are  multiplied  that  such  transplantations  will  give  much  better 
results  than  the  best  of  resections.  Cohn  and  !Mann  reported  from 
their  fifteen  experiments  that  isolated  bone  grafts  did  not  act  as 
foreign  bodies,  nor  were  they  absorbed  after  sixty  days,  even 
showing  a  tendency  to  outgrowth.  According  to  MacEwen,  if 
small  grafts  of  compact  bone  could  be  used  the  bone  would  live, 
but,  as  Lewis  stated,  this  ideal  condition  is  rarely,  if  ever,  secured 
in  bone  transplantation. 

Lexer  reported  that  although  Schoene  has  carried  out  success- 
fully skin  transplantation  in  animals  of  the  same  litter  and  the 
same  sex,  that  he  himself  has  never  seen  any  successful  homoplastic 
skin  grafts  in  man  even  between  close  relatives. 

Erlacher  succeeded  in  the  transplantation  of  muscles,  for  after 
ninety-nine  days  the  electrical  tests  showed  that  the  transplanted 
muscles  reacted  normally  to  stimulation.  But  his  experiments  in 
the  free  transplantation  of  nerves  were  failures,  although  restoration 
of  the  peripheral  part  of  the  nerve  took  place  after  section. 
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Von  Hacker  has  recently  implanted  the  central  stump  of  the 
accessory  nerve  directly  into  the  trapezius  in  a  case  of  paralysis 
of  that  muscle  as  a  result  of  injury  to  the  accessory  nerve.  The 
result  was  excellent. 

Stich  stated,  in  1913,  that  arteries  and  veins  which  have  been 
autoplastically  transplanted  will  retain  their  vitality  and  become 
an  integral  part  of  the  system.  The  different  layers  are  micro- 
scopically shown  to  be  completely  intact,  but  when  transplanted 


P'lG.   1. — Dog   No.    132.     Autotransplantation   thyroid   with   carotid   and   thyroid 
vessels.     No  thrombosis  of  vessels.     Thjrroid  in  normal  state  of  preservation. 


to  different  animals,  and  more  especially  when  transplanted  to 
animals  of  different  species,  they  show  a  replacement  by  the  tissues 
of  the  body  to  which  they  were  transplanted. 

Parenchymatous  organs  of  a  more  highly  physiological  function, 
such  as  the  kidney,  spleen,  thyroid,  etc.,  when  transplanted  into 
another  animal,  undergo  autolysis  and  are  eventually  absorbed. 
The  longest  time  a  kidney  has  continued  to  functionate  in  an 
animal  of  the  same  species  is  three  months  (Stich,  Ingebrigtsen). 

Xemiloff   found    in   transplantations   on   dogs   that   pancreatic 
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tissue  transplanted  either  as  autografts  or  homoplastically,  sub- 
cutaneously  or  intra-abdominally  is  for  the  most  part  absorbed 
in  the  course  of  a  few  days  and  that  a  thin  zone  of  Hving  parenchyma 
remains  only  at  the  edge  of  the  transplant.  This  is  more  pronounced 
in  homoplastic  experiments.  The  longest  interval  of  survival  of 
any  part  of  the  transplant  was  fourteen  days. 

Crowe  and  Wlislocki,  in  their  experimental  work  in  suprarenal 
glands  in  dogs,  found   in  several  instances  normal-looking  viable 


Fig.  2. — Dog  Xo.  142.  Homotransplantation  of  thyroid  gland  with  carotid 
and  thjToid  vessels.  Shows  parathyroid  in  perfect  preservation,  but  does  not 
show  how  many  oxyphil  cells  it  contains.  Vessels  preserved  in  their  normal  state. 
Thyroid  fairly  well  preserved. 

cells  of  the  cortex  after  transplantation,  but  the  majority  of  grafts 
underwent  degenerative  changes  and  were  eventually  replaced  by 
scar  tissue;  in  any  event  the  chromaffin  elements  entirely  dis- 
appeared. The  authors  attributed  these  changes  to  the  lack  of 
nerve  supply  to  the  graft. 

Lexer  remarked  at  the  International  Surgical  Congress  in  New 
York,  1914,  that  he  had  been  able  to  overcome  some  of  the  bio- 
chemical differences  in  animals  by  prolonged  treatment  of  the  host 
with  serum  and  tissue  taken  from  the  donor.    Bv  these  means  skin 
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transplants  lasted  considerably  longer;  in  some  cases  even  for  six 
weeks.  He  considered  that  the  prospects  of  improving  homoplastic 
surgery  were  most  hopeful  along  this  path. 

James  B.  Murphy  found  that  if  portions  of  the  spleen  were 
transplanted  with  the  malignant  tumor  transplant  that  the  growth 
of  the  latter  was  retarded.  He  reasoned,  therefore,  that  if  the 
activity  of  the  lymphatic  system  could  be  temporarily  retarded  that 
the  chances  for  the  permanency  of  the  transplant  would  be  materi- 


Fig.  3. — Dog  No.  199.  Homotransplantation  thyroid  with  carotid  and  thrj^oid 
vessels.  Colloid  absent.  Follicles  extensively  shrunken  and  destroyed.  The  para- 
thyroid is  not  verj'  well  preserved,  but  shows  no  connective-tissue  proliferation  nor 
vessel  changes. 

ally  increased.     He  suggested  either  the  application  of  Roentgen 
rays  or  the  internal  administration  of  benzol  for  this  purpose. 

Among  the  more  recent  attempts  at  transplantation  in  human 
beings  the  more  remarkable  are  those  of  Tuffier,  Kocher,  Lydston, 
Payr,  and  Kiittner.  Tuffier  did  204  ovary  transplantations  in 
which  the  autografts  were  only  successful  in  women  under  forty 
years  of  age.  In  4  cases  TuflBer  removed  human  autografted 
ovaries  from  two  to  three  years  after  they  were  transplanted,  and 
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found  incontrovertible  evidence  that  they  had  been  functionating. 
Tuffier  conchided,  however,  that  when  the  uterus  is  absent,  ovarian 
transplantation  is  of  no  value. 

G.  F.  Lydston,  in  his  experiments  with  the  testicle,  had  surprising 
results  in  therapy,  but  his  transplants  did  not  long  survive. 

Marine  has  demonstrated  on  rabbits  that  specific  secretory 
nerve  fibers  are  not  essential  in  transplants  in  order  that  thyroid 
tissue  may  exhibit  the  characteristic  morphological  and  physio- 
logical changes  known  to  be  associated  with  great  variations  in 
functional  activity. 


W^MmMiMi 


Fig.  4. — Dog  No.  202.  Homotran.splantation  of  thyroid  gland  with  segment 
of  carotid  and  the  thyroid  vessels.  Parathyroid  gland  in  good  state  of  preservation. 
Thyroid  shows  evidences  of  beginning  autolysis. 

Theodore  Kocher  and  Pa\T  concluded  that  thyroid  transplanta- 
tion was  much  more  efTective  and  more  rapid  than  that  of  thyroid 
medication,  but  Kocher  believed  that  one  transplantation  did  not 
suffice.  Kocher  also  believed  that  the  problem  of  ensuring  the 
permanency  of  the  transplant  might  be  solved  by  finding  ways  of 
decreasing  the  recipient's  immunity  and  of  performing  the  tran.s- 
})lant  in  the  presence  of  an  infection. 
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Stich  found  tliat  thrombosis  of  the  thyroid  veins  was  a  menacing 
factor.  When  this  occurred,  some  time  after  the  transplantation, 
there  Mas  some  chance  of  vascularization  from  the  surrounding 
tissue;  otherwise  the  transplant  was  lost. 

With  a  view  of  throwing  some  light  on  the  causes  of  failure  in  the 
transplantation  of  organs,  we  chose  the  thyroid  gland  for  our 
experiments  on  account  of  its  accessibility  and  the  readiness  with 
which  it  offers  itself  to  reimplantation  with  a  restoration  of  its 
circulation  by  the  aid  of  blood\'essel  suture.  We  found  that  we 
were  able  to  overcome  the  difficulties  of  venous  stasis  and  throm- 
bosis by  adopting  the  technic  already  referred  to  in  Annak  of  Surgery, 
December,  1914.  This  technic  consists  briefly  in  an  implantation 
of  the  thyroid  gland  underneath  the  muscles  of  the  neck  and  a 
biterminal  suture  of  a  segment  of  the  attached  carotid  of  the  severed 
vessel  of  the  host  and  end-to-end  suture  of  the  thyroid  vein  with 
the  central  end  of  the  external  jugular  of  the  opposite  side. 

TRANSPLANTATION   OF   THE   THYROID   GLAND   WITH  A   SEGMENT 
OF   CAROTID   ARTERY 
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During  the  months  of  October  and  November,  1914,  we  had  a 
series  of  po.stoperative  hemorrhages.  A  microscopic  examination 
disclo.sed  a  traumatic  rupture  of  one  of  the  lines  of  suture.     In- 
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vestigation  proved  that  these  hemorrhages  were  brought  about  by 
accidental  fighting  between  the  animals. 

In  Case  202  the  carotid  was  smooth,  the  superior  thjToid  artery, 
the  thyroid  and  external  jugular  veins  were  patent,  and  the  gland 
and  the  transplant  were  normal  in  color  and  appearance.  The 
capsule  was  smooth  and  freely  movable.  Death  was  due  to  pneu- 
monia. The  pathological  report  by  Professor  SjTnmers  was  as 
follows : 

"The  upper  portion  of  the  thyroid  reveals  the  presence  of 
numerous  vesicles  containing  colloid,  the  interstitial  tissues  are 
not  increased  in  thickness,  and  the  gland  appears  to  be  normally 
vascularized.  The  lower  portion  of  the  thyroid  shows  the  presence 
of  a  relatively  low  proportion  of  colloid-containing  vesicles.  The 
majority  of  the  vesicles  are  empty  of  colloid.  They  are  lined  with 
a  rather  low  cuboidal  epithelium  which  in  many  places  have  under- 
gone proliferation,  partially  filling  the  lumen  of  the  vesicle.  The 
desquamation  of  the  epithelium  occurs  in  places.  The  interstitial 
tissues  do  not  appear  to  be  thickened.  The  parathyroid  gland  is 
apparently  well  preserved." 

There  was  not,  in  the  entire  series  of  30  operations,  a  single 
instance  of  infection.  In  12  of  these  cases,  intratracheal  anesthesia 
with  the  Janeway  intratracheal  apparatus  was  used.  In  the 
remaining  cases  ether  was  administered  with  an  Allis  inhaler. 

We  have  had  three  instances  among  our  homotransplantations 
in  which  the  parathyroid  gland  remained  in  a  normal  state  of 
preservation  while  the  th\Toid  gland  showed  evidences  of  autolysis. 
In  autotransplantation  we  have  succeeded  in  two  consecutive 
instances  in  retaining  the  th}Toid  gland  in  its  normal  state  micro- 
scopically. On  the  transplanted  bloodvessels  we  have  made  the 
following  observations:  In  25  out  of  30  instances  the  segments  of 
the  carotid  artery  remained  free  from  tlirombosis  and  in  4  instances 
the  superior  th^Toid  artery  also  remained  patent  and  without  any 
evidences  of  thrombosis,  although  the  gland  transplanted  has 
undergone  autolysis  and  was  partly  absorbed.  The  histological 
findings  of  these  specimens  will  be  reported  in  a  subsequent  article. 

We  agree  with  Stich,  Borst,  Enderlen,  Carrel,  Lexer,  and  Jeger 
that  autotransplantation  is  practicable.  After  homotransplantation 
the  transplant  of  a  bloodvessel  will  retain  its  life  for  an  indefinite 
length  of  time  while  more  highly  organized  tissue  of  a  more  compli- 
cated physiological  function  will  remain  intact  for  a  short  time  only, 
from  two  to  four  weeks,  and  will  then  show  evidence  of  absorption. 
In  the  absence  of  hemolysis  and  agglutination  the  life  of  the  trans- 
plant of  even  more  highly  organized  tissue  may  be  prolonged. 
We  must  conclude  that  up  to  the  present  time  we  have  no  means 
of  prolonging  the  life  of  an  organ  transplanted  from  one  animal  to 
another  indefinitely. 

Thanks  are  due  to  Dr.  I.  Seff  and  to  Dr.  S.  Berkowitz  for  valuable 
assistance. 
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GASTRIC  FUNCTION  IN  PULMONARY  TUBERCULOSIS.^ 
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(From  the  Department  of  Medicine  of  the  Jefferson  Medical  CoUege, 
Philadelphia,  Pa.) 

The  importance  of  a  study  of  the  gastric  function  in  pulmonary 
tuberculosis  can  scarcely  be  overestimated  when  we  consider  the 

'  Read  before  the  National  Association  for  the  Study  and  Prevention  of  Tubercu- 
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great  frequency  with  which  symptoms  of  disordered  function  occur, 
and  particularly  when  we  recall  the  important  part  which  the 
digestion  plays  in  the  successful  treatment  of  these  patients.  The 
frequency  of  gastric  symptoms  has  been  \'ariously  stated  by  differ- 
ent writers;  thus  Hutchinson,  among  the  older  obser^■ers,  emphasized 
the  frequency  of  dyspepsia  as  an  early  symptom,  stating  that  it 
occurred  in  92  per  cent,  of  his  cases,  and  in  55  per  cent,  was  quite 
severe.  ]\Iore  recent  observers  give  lower  percentages,  thus, 
Janowsky  35  per  cent.,  Levison  74.6  per  cent.,  and  Landis  55.3 
per  cent.  In  our  own  experience  we  found  among  1000  consecutive 
patients  with  pulmonary  tuberculosis  in  various  stages  that  sjmp- 
toms  referable  to  the  stomach  were  complained  of  in  64.6  per  cent. 

While  gastric  disturbances  are  very  common,  the  symptoms 
produced  are  not  entirely  due  to  changes  in  the  stomach  peculiar 
to  tuberculosis,  but,  as  Landis  pointed  out,  are  such  as  might 
occur  in  any  chronic  wasting  disease.  It  is  also  a  mistake  to 
designate  these  disorders  as  purely  functional,  since  catarrhal 
inflammation  is  commonly  associated.  Organic  lesions  other  than 
catarrhal  inflammation,  such  as  ulcer,  cicatrical  stenosis  of  pylorus, 
etc.,  are  extremely  rare.  This  is  in  striking  contrast  with  the 
alimentary  tract  below  the  stomach,  in  which  ulceration,  particu- 
larly, is  extremely  common. 

It  is  not  the  purpose  of  this  paper  to  present  a  discussion  of  the 
pathological  changes  in  the  stomach,  nevertheless,  a  brief  summary 
of  these  changes  will  aid  in  the  interpretation  of  the  symptoms  and 
disordered  fimctions.  We  know  practically  nothing  of  the  patho- 
logical anatomy  of  the  stomach  in  early  tuberculosis.  In  advanced 
lesions,  however,  autopsy  reveals  frequently  a  chronic  catarrhal 
gastritis  with  some  degree  of  dilatation.  W.  S.  Fenwick  states  that 
it  is  rare  to  do  an  autopsy  on  these  cases  without  encountering  some 
increase  in  the  dimensions  of  the  organ.  Among  100  cases  in  which 
a  special  note  was  made  of  the  position  of  the  lower  margin  it  was 
found  below  the  umbilicus  in  64.  He  believes  that  the  degree  of 
gastrectasis  bears  a  direct  relation  to  the  extent  and  chronicity 
of  the  pulmonary  lesion.  In  6  out  of  7  cases  of  acute  miliary 
infection  no  increase  in  the  size  of  the  stomach  was  observed.  The 
histological  changes  in  the  stomach  are  largely  those  of  chronic 
catarrhal  inflammation.  The  studies  of  INIarfan,  Schwable,  Fenwick 
and  others  confirm  this  view.  Actual  tuberculous  lesions  of  the 
stomach  are  extremely  rare;  ulceration,  the  most  common,  occurring 
but  twice  in  2000  autopsies  at  the  Brompton  Hospital  (Fenwick) 
and  not  once  in  85  autopsies  among  our  patients. 

We  have  endeavored  in  the  present  study  to  investigate  primarily 
the  gastric  function  in  early  and  advanced  cases  of  tuberculosis, 
and  having  obtained  this  information,  to  correlate  disordered 
function  with  disease  and  symptoms. 

The  studies  of  Rehfuss,  Hawk,  and  Bergeim  and  their  co-workers 
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in  the  Jefferson  Medical  College  and  hospital  have  demonstrated 
the  fallacy  of  the  old-time  method  of  estimating  gastric  function 
by  a  single  analysis  of  a  test  meal  withdrawn  one  hour  after  ingestion 
by  the  large  stomach  tube  with  an  aspirating  bulb.  The  impossi- 
bility of  interpreting  the  findings  by  this  method  depends  upon 
(1)  the  inadequacy  of  the  tube,  and  (2)  the  fallacy  of  single  one-hour 
examinations.  Harmer  and  Dodd  have  shown  by  Roentgen-ray 
studies  that  the  old  stomach  tube  does  not  completely  remove  the 
gastric  contents.  It  is  objectionable  to  the  patient,  causes  con- 
siderable gagging  and  swallowing  of  mucus,  and  cannot  be  retained 
in  the  stomach  with  any  degree  of  comfort  for  any  length  of  time. 
The  tube  which  overcomes  these  objections  is  a  smaller  one  of  a 
diameter  of  4  mm.,  which  at  one  end  has  a  perforated  metal  tip 
sufficiently  heavy  to  pass  by  gravity  into  the  stomach  and  its 
lowest  portion.  After  insertion  the  tube  may  be  left  in  situ  as  long 
as  necessary  until  the  whole  phase  of  the  gastric  digestion  has  been 
studied.  By  this  means  small  quantities  (8  to  10  c.c.)  of  gastric 
contents  can  be  withdrawn  at  fifteen-minute  intervals  after  the 
ingestion  of  the  test  meal  and  examined.  By  this  method,  termed 
"fractional  estimation,"  a  "secretory  curve"  can  be  established 
of  considerable  value  in  determining  the  gastric  functions. 

Practically  all  the  recorded  studies  of  gastric  function  in  pul- 
monary tuberculosis,  notably  those  of  Edinger,  Brieger,  Klemperer, 
Schetty,  Hildebrandt,  Einliorn,  and  Immerman,  were  made  by  the 
old  method,  and  are,  therefore,  in  the  light  of  new  methods,  open 
to  grave  criticism  as  to  their  accuracy  and  their  interpretation. 

Einhorn  found  in  15  cases  that  normal  acidity  existed  in  5, 
hyperacidity  in  5,  and  diminished  or  absent  acidity  in  5  cases. 
Klemperer,  Immerman,  and  Schetty  found  in  early  cases  that  the 
secretion  was  normal  or  somewhat  increased.  Brieger  found  in  the 
early  stages  that  the  cases  of  normal  and  disturbed  secretion  were 
about  evenly  divided;  in  moderate  cases  normal  in  33  per  cent., 
reduced  in  60  per  cent.,  and  absent  in  6.6  per  cent.;  and  in  advanced 
cases,  normal  in  16  per  cent.,  reduced  in  74.4  per  cent.,  and  absent 
in  9.6  per  cent.  Van  Valzali  and  Nisbet  found  in  65  per  cent,  of  73 
comparatively  early  cases  that  the  secretion  of  HCl.  was  normal 
or  above  at  least  part  of  the  time.  Croner  studied  36  cases  of  early 
tuberculosis  and  found  the  total  acidity  varied  from  21  to  80, 
except  in  5  cases,  which  showed  a  complete  failure;  in  most  cases, 
however,  it  was  normal.  Hayem  studied  80  cases;  among  the 
32  incipient,  15  showed  hyperacidity,  16  hypoacidity,  and  2  apepsia. 
Among  48  advanced  cases  15  showed  hyperacidity  and  33  hypo- 
acidity. Reed,  in  his  book  on  Diseases  of  the  Stomach  and  Intestines, 
states  that  "it  is  now  known  that  a  large  proportion  of  the  cases 
of  early  phthisis — a  preponderance  of  them  according  to  some 
observers — has  an  excessive  secretion  of  HCl." 

Klemperer  found  that  free  HCl  gradually  disappeared  as  the 
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pulmonary  disease  progressed,  while  Schetty  could  discover  no 
marked  alteration,  and  Immerman  was  able  to  find  it  even  in 
advanced  cases  with  fever.  Hildebrandt  believed  that  fever 
played  an  important  role,  since  he  found  HCl  absent  in  pyrexia 
and  present  in  apyrexia. 

The  motor  function  of  the  stomach  was  studied  by  Immerman 
and  Klemperer.  The  former  found  no  changes,  while  the  latter, 
using  his  oil  method,  found  a  marked  enfeeblement.  Einhorn 
found  that  the  motor  power  of  the  stomach  was  not  diminished  to  a 
very  high  degree,  and  Brieger  states  that  when  the  secretion  of 
HCl  fails  there  is  a  diminution  in  motor  power.  King  studied  26 
cases  and  found  in  active  incipient  cases  that  the  acidity  and 
motility  are  increased;  in  inactive  incipient  cases  no  uniform 
disturbance  other  than  that  found  in  non-tuberculous  individuals; 
in  advanced  cases,  active  and  inactive,  the  tendency  to  a  lowered 
acidity  and  motility.  One  of  King's  cases  showed  achylia  gastrica. 
]\Iunson,  in  1905,  concluded  a  very  excellent  review  of  the  literature 
and  a  personal  study  with  the  statement  that  the  small  amount  of 
hj-peracidity  in  his  series,  its  occurrence  in  early  as  well  as  late 
cases,  the  marked  tendency  to  h^-poacidity  and  its  frequent  trans- 
formation into  anachlorhydria,  and  the  undisturbed  motor  power 
made  up  the  picture  presented  by  his  cases. 

The  lack  of  harmony  must  be  perfectly  evident,  and  is  due, 
perhaps,  to  the  inherent  fallacies  of  the  old  method  of  study  of  the 
gastric  functions  which  we  discussed  in  the  early  part  of  this  paper. 

Rehfuss,  Bergeim,  and  Hawk  found  that  in  normal  individuals 
no  specific  curve  could  be  constructed  that  would  include  all  cases 
free  from  gastro-intestinal  symptoms.  It  was  possible,  however, 
to  classify  them  according  to  one  of  the  following  three  types: 

1.  The  "isosecretory"  type  (Chart  I),  which  shows  a  steady  rise 
expressed  in  terms  of  cubic  centimeters  of  tenth  normal  sodium 
hydroxide,  maximum  60,  usually  sustained  from  half  an  hour  to 
one  hour,  and  then  a  gradual  decline  with  a  total  disappearance 
of  the  food  rests  in  from  two  to  two  and  a  half  hours. 

2.  The  "hypersecretory"  type  (Chart  II)  shows  a  rapid  response 
to  stimuli,  often  a  marked  change  in  the  acidity,  rapid  rise  in  the 
acidity  high  point  from  70  to  100  or  more,  either  abrupt  or  sustained, 
and  a  slow  or  no  decline  in  the  usual  time.  The  test  meal  left  the 
stomach  in  normal  time,  that  is,  from  two  to  two  and  a  half  hours; 
but  even  after  the  passage  of  all  material  there  was  encountered  an 
outpouring  of  pure  gastric  juice  for  a  half  hour,  one  hour,  or  even 
several  hours.  This  finding  was  so  common  in  symptomless  cases 
that  Rehfuss  and  his  coworkers  called  it  "continued"  digestive 
secretion  in  contradistinction  to  hypersecretion,  which  is  a  distinct 
clinical  entity  with  symptoms. 

3.  The  "h^-posecretory"  type  (Chart  VI)  is  similar  to  the  first 
type,  but  there  is  usually  a  slower  ascent,   slower  response  to 
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stimuli,  and  a  high  point  from  40  to  50.     Rehfuss  encountered  this 
type  least  frequently  in  normal  subjects. 

The  patients  studied  in  our  series  comprise  22  early  and  25 
advanced  cases  of  pulmonary  tuberculosis.-  The  early  cases  were 
dispensary  patients  and  the  advanced  cases  were  in  the  hospital 
wards. 
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Chart  I. — "Iso-secretory"  type. 

Early  Cases.  Among  the  22  early  cases  observed,  11  com- 
plained of  symptoms  referable  to  the  gastro-intestinal  tract.  Of 
this  number  3  suffered  with  symptoms  prior  to  and  the  remaining 
S  subsequent  to  the  development  of  cough,  fever,  etc.,  symptoms 
common  in  early  lesions. 

The  gastric  symptoms  complained  of  in  order  of  frequency  were 
belching  (which  cannot  be  accounted  for  in  every  case  by  fermenta- 


^  The  technic  employed  is  described  in  Hawk's  Practical  Physiological  Chemistry, 
1916,  5th  ed. 
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tion  and  was  doubtless  due  to  aerophagia),  fulness  and  distress 
in  the  epigastrium,  anorexia  and  vomiting. 

The  high  point  of  the  total  acidity  (expressed  in  terms  of  the 
number  of  cubic  centimeters  of  tenth  normal  sodium  hydroxide 
required  to  neutralize  100  c.c.  of  gastric  juice)  was  noted  in 
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Chart  II. — Hypersecretory  type  with  continued  digestive  secretion;  no  symptoms. 


6  cases  at  1  hour 
5  cases  at  IJ  hours 
4  cases  at  1|  hours 
3  cases  at  2|  hours 
3  cases  at  2\  hours 
1  case  at  2\  hours 
The  high  point  of  the  free  acidity  (expressed  in  terms  of  the 
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number  of  cubic  centimeters  of  tenth  normal  sodium  hydroxide 
required  to  neutrahze  100  c.c.  of  gastric  juice)  was  noted  in 

1  case  at  f  hour 

4  cases  at  1  hour 

5  cases  at  Ij  hours 

2  cases  at  1|  hours 

2  cases  at  If  hours 
4  cases  at  2  J  hours 

3  cases  at  2|  hours 
1  case  at'2f  hours 

It  will  be  noted  in  the  series  of  22  early  cases  studied  the  high 
point  of  total  acidity  occurred  at  or  before  the  one-and-a-quarter- 
hour  period  in  1 1  instances.  Of  these  1 1  cases,  3  presented  gastric 
symptoms  and  8  no  symptoms.  One  may  assume  that  where  the 
high  point  occurs  at  the  sixty-five  or  seventy  five-minute  period, 
gastric  symptoms  are  infrequent,  provided  the  high  point  falls 
within  the  normal  range  of  acidity.  With  regard  to  the  11  cases  in 
which  the  high  point  of  acidity  occurred  after  the  seventy-five- 
minute  period,  gastric  symptoms  were  present  in  7  instances  and 
absent  in  4;  approximately  a  reversal  of  the  former  findings.  The 
symptoms  complained  of  in  these  cases  occurred  in  the  period 
preceding  the  high  point.  The  explanation  is  that  the  symptoms 
are  no  doubt  due  to  a  delay  and  a  deficiency  in  gastric  function. 

Nine  of  the  22  cases  showed  curves  which  revealed  that  after  the 
Ewald  test  meal  had  left  the  stomach  the  secretion  of  gastric  juice 
continued  and  the  acidity  remained  high,  as  shown  in  Chart  11, 
conforming  with  the  "hypersecretory"  type  with  "continued" 
digestive  secretion. 

After  the  administration  of  the  Ewald  meal,  food  rests  were 
obtainable  at  the  end  of  two  and  a  half  hours  in  5  or  23  per  cent,  of 
the  cases.  We  have  been  impressed  by  the  lack  of  definite  relation 
between  gastric  motility  and  gastric  secretion.  Case  19  (Chart  III) 
of  our  series  of  early  cases  presents  a  curve  of  acidity  with  hyper- 
motility  in  which  the  Ewald  meal  left  the  stomach  at  the  end  of 
seventy-five  minutes  and  the  patient  did  not  complain  of  symptoms 
referable  to  the  gastro-intestinal  tract.  Abderhalden  and  Meyer 
have  shown  active  pepsin  in  all  parts  of  the  small  intestine.  This 
observation,  coupled  with  the  action  of  trypsin  in  the  intestines, 
may  account  for  the  lack  of  symptoms  noted  in  this  case.  On  the 
other  hand,  in  Case  20  (Chart  IV),  which  type  of  curve  conforms 
to  the  "hypersecretory"  with  "continued"  digestive  secretion,  the 
high  point  of  total  acidity  reached  124  at  the  one-hundred-and-fifty- 
minute  period  and  presented  no  gastro-intestinal  symptoms,  while, 
at  the  same  time,  considerable  remains  of  the  Ewald  meal  were 
recovered. 

Our  observations  have  shown  us  that  in  patients  presenting  one 
of  the  normal   tyjjes  of  secretory  curves  it  does  not  necessarily 
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follow  that  they  possess  normal  appetites,  but  it  is  true  that  it  is 
rare  to  note  the  reverse,  that  is,  a  normal  appetite  in  patients 
exhibiting  distinct  pathological  secretory  curves.  That  the  psychic 
element  plays  an  important  role  in  the  creation  of  appetites  of 
patients  is  very  evident.  Seven  cases  showed  an  excessive  amount 
of  mucus  in  one  or  more  specimens  or  in  the  residuum.     This 
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Chart  III. — Hypermotility;  absence  of  food  rests  after  Ij-hour  period; 
no  symptoms. 


condition  occurred  in  patients  complaining  of  gastro-intestinal 
symptoms.  Lactic  acid  was  present  during  the  first  hour  in  9 
cases.  Bile  was  noted  in  the  morning  residuum  of  6  patients. 
Free  and  total  acidity  were  present  in  greater  or  lesser  amounts 
in  all  the  morning  residuums.  The  peptic  activity  in  early  cases 
was  not  studied.  Xo  case  of  true  hyperacidity  with  symptoms 
was  encountered  in  the  study  of  this  series  of  early  cases. 
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Advanced  Cases.  In  a  series  of  25  advanced  cases  of  pulmonary 
tuberculosis,  24  patients  complained  of  gastro-intestinal  symptoms. 
The  morning  residuum  revealed  the  presence  of  mucus,  bacteria, 
and  leukocytes  in  excessive  amounts  in  20  of  the  cases.  The  tubercle 
bacillus  was  present  in  the  residuum  in  18  cases. 
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Chart   IV. — Hj'peracid   type   with    continued    digestive    secretion; 
2^-hour  period-hypomotility;  no  symptoms, 


food    rests   at 


The  time  of  the  occurrence  of  the  high  point  of  total  acidity  in 
this  series  was  noted  as  follows: 
1  case  at  f  hour 
7  cases  at  1  hour 
3  cases  at  Ij  hours 
3  cases  at  1^  hours 
6  cases  at  If  hours 
5  cases  at  2  hours 


364      MOHLER,  funk:  gastric  function  in  tuberculosis 

The  high  point  in  free  acidity  was  noted  as  follows: 
1  case  at  f  hour 
5  cases  at  1  hour 

4  cases  at  1|  hours 

5  hours  at  1^  hours 
4  cases  at  If  hours 

6  cases  at  2  hours 
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Chart 


V. — Typical  curve  showing  delayed  high  point  of  acidity  with  continued 
secretion. 


Fifteen  of  the  advanced  cases  showed  a  slow  ascent  of  curve  with 
a  late  high  point  and  continuation  of  the  secretion  rather  than  a 
decline,  thereby  resulting  in  delayed  gastric  digestion,  as  illustrated 
in  Chart  V. 

After  the  administration  of  the  Ewald  meal  food  rests  were 
obtainable  at  the  end  of  two  and  a  half  hours  in  IS,  or  72  per  cent, 
of  the  cases,  suggesting  the  greater  frequency  of  delayed  motility 
in  the  advanced  cases  as  compared  with  early  cases. 
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In  8  cases  the  curve  conforms  to  the  hyposecretory  type,  that  is, 
a  slow  ascent  to  a  high  point  which  is  sustained  a  half  to  three- 
quarters  of  an  hour  and  then  a  gradual  decline,  as  represented  in 
Chart  VI ,  The  high  point  for  total  acidity  in  this  group  of  cases 
averaged  24,  and  for  free  acidity  20,  distinctly  below  the  normal. 

In  one  case  we  found  a  type  of  curve  (Chart  VII)  representing 
psychic  achylia  in  which  the  total  acidity  ranged  from  two  at 
fifteen  minutes  to  five  at  the  end  of  one  hour,  with  a  total  absence 


c.c 

NAOH%> 


BO 

55 

50 

45 

40 
30 

/ 

\ 

V^ 

/ 

/ 

N 

\ 

25 

/ 

/ 

20 

y 

/ 

/ 

^-^•' 

y 

v^ 

k^ 

15 

/ 

/ 

■* 

,/ 

■"-.., 

^ 

10 

.A 

y 

,y 

5 

/ 

F.A. 

T/M£ 

'         1 

1 

5       3 

)        4 

s    6 

0 

S        9 

0       10 

5     Vu 

ro  \i 

5     15 

0      16 

S 

Chart  VI. — Type  of  curve  "hyposecretory"  noted  in  8  cases. 

of  free  acid  and  peptic  activity.  Following  this  period  the  total 
acidity  and  free  acidity  rapidly  rose  to  40  and  32  respectively. 
Gastro-intestinal  symptoms  were  very  prominent  in  this  case  during 
the  first  hour  following  the  taking  of  food.  This  case  represents 
a  type  which  by  the  older  methods  of  gastric  analysis  would  have 
been  interpreted  a  case  of  true  achylia  gastrica  rather  than  what 
we  now  know  to  be  pseudo-achylia. 

Only  one  case  in  this  series  of  advanced  cases — in  fact,  only  one 
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in  the  entire  47  cases  of  early  and  advanced — illustrates  a  U^pe  of 
"h^'pe^sec^eto^y"  curve  with  s\Tiiptoms  of  h\-peracidity,  as  shown 
in  Chart  YIII. 

In  the  study  of  the  peptic  acti\-ity  in  8  cases  of  advanced  pul- 
monary tuberculosis  it  was  noted  that  when  the  total  acidity  was 
low  and  slow  in  ascent  the  pepsin  curve  conformed  to  the  acidity 
curve. 
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Chart  VII. — Psychic  achylia  gastrica. 


CoxcLUSioxs.  From  a  study  of  the  early  and  advanced  cases 
under  observation  we  conclude: 

1.  That  pulmonary  tuberculosis  causes  a  definite  downward 
progression  in  both  the  motility  and  the  secretory  function  of  the 
stomach  from  the  very  beginning  of  the  disease. 

2.  That  h\-peracidity  with  symptoms  occurring  in  early  stages 
and  described  by  previous  writers  as  common  is  quite  rare.  That 
even  h^-pe^acidity  without  symptoms  is  rare — the  t^-pe  which 
corresponds   to   the   normal    "  h^-persecretory   curve"   of  Rehfuss 
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existing  in  40  to  50  per  cent,  of  normal  individuals  (Rehfuss)  exists 
considerably  less  frequently  in  early  tuberculous  patients.  This 
would  indicate  that  even  in  early  tuberculous  patients,  changes  in 
gastric  functions  are  present. 

3.  That  the  so-called  "  pretubercular  dyspepsias"  of  previous 
\mters  are  misnamed  and  that  we  believe  they  are  in  reality 
manifestations  associated  with  definite  tuberculous  infection. 
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Chaht  VTII. — "Hypersecretory"  type  with  symptoms  of  hyperacidity. 


4.  That  we  do  not  belicxe,  on  the  basis  of  our  studies,  that  there 
is  an  "irritative  stage"  giving  hyperacidity  in  early  tuberculosis. 
Our  studies  suggest  that  the  gastric  disorder  is  the  result  of  disease 
of  the  gastric  mucosa. 
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5.  That  there  is  a  distinct  tendency  toward  the  formation  of  a 
definite  cHnical  syndrome  known  as  delayed  digestion  which 
becomes  more  and  more  associated  with  symptoms  as  the  disease 
progresses. 

6.  We  beheve  with  Einli(jrn  that  the  swallowing  of  tuberculous 
sputum  plays  a  highly  important  role  in  the  continuation  and 
aggravation  of  disordered  function.  \o  less  important  are  the 
visceroptosis  and  gastrectasis. 

7.  That  the  fractional  estimation  with  the  development  of 
secretory  curves  is  at  present  the  most  accurate  method  of  studying 
the  gastric  function. 
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INJURIES    TO    THE    PERIPHERAL   NERVES    PRODUCED   BY 
MODERN   WARFARE.' 

By  C.  Burns  Craig,  M.D., 

ASSISTANT   PHYSICIAN    NEW    YORK    NEUROLOGICAL    INSTITUTE;    NEUROLOGIST    TO    THE 
AMERICAN    AMBUL.4.NCE,    PARIS. 

The  injuries  to  the  nervous  system  which  I  shall  describe  are 
based  upon  ten  months'  observations  at  the  American  Ambulance 
Hospital  at  Xeuilly  sur  Seine,  and  upon  impressions  gained  by 

1  Read  before  the  joint  meeting  of  the  New  York  Neurological  Society  and  the 
Section  on  Neurology  and  Psychiatry  of  the  New  York  Academy  of  Medicine. 
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occasional  visits  to  the  Sal  Petriere  and  other  Paris  hospitals,  as 
well  as  the  hospitals  nearer  the  front  at  Compeigne,  Amiens,  and 
Boulogne,  and  certain  London  hospitals. 

In  classifying  the  cases  in  a  large  base  hospital,  it  must  be  borne 
in  mind  that  the  proportion  of  injuries  to  vital  parts  as  compared 
to  less  serious  injuries  does  not  represent  the  actual  proportionate 
varieties  of  wounds  occurring  in  battle;  that  is  to  say,  the  majority 
of  men  wounded  in  the  brain,  abdomen,  heart,  or  large  arteries 
die  on  the  field  or  at  the  first-aid  hospitals.  Therefore,  the  majority, 
about  70  per  cent.,  of  the  wounds  in  a  base  hospital  are  in  the  arms 
and  legs.  It  is  lacerations  of  the  soft  parts  and  fractures  of  the 
extremities  that  one  encounters  in  a  base  hospital.  I  may  say  this 
is  the  only  form  of  hospital  in  which  the  skilled  man  is  necessary, 
as  first-aid  and  transportation  treatment  can  be  carried  out  by  men 
of  common  sense  with  a  little  medical  knowledge. 

It  may  be  said  that  all  wounds  have  a  neurological  aspect.  The 
various  kinds  of  pain  and  paresthesia,  the  cutaneous  anesthesia 
immediately  surrounding  some  large  wounds,  and  the  effect  of  the 
weather  upon  pain  are  worthy  of  attention  had  one  the  time  to 
discuss  them.  Since  the  neurological  feature  in  wounds  is  so  uni- 
versal it  is  evidently  necessary  to  make  more  or  less  arbitrary 
classes  of  injuries  to  the  nervous  system.  Therefore,  by  injuries 
to  the  peripheral  nerves  is  meant  only  those  in  which  a  wound  pro- 
duced some  marked  paralytic  effect  distal  to  itself,  indicating  that 
one  or  more  of  the  principal  nerve  trunks  had  been  damaged. 

Varying  degrees  of  disability  in  the  nerves  below  the  point  of 
injury  are  observed.  The  suspension  of  function  may  be  due  either 
to  direct  violence  of  the  missile,  flying  fragments  of  bone,  or  to  the 
resulting  hemorrhage  and  edema  of  the  part  or  to  cicatricial  pres- 
sure during  healing.  The  subsequent  disability  may  be  motor  or 
sensory,  or  both. 

Mild  cases  of  loss  of  function  in  the  hand  or  foot  from  wounds 
with  hemorrhage  and  edema  in  the  extremity  above  them  clear  up 
rapidly,  provided  the  part  is  not  immobilized.  It  may  be  interest- 
ing here  to  cite  a  case  of  this  class  of  a  more  severe  grade : 

J.  D.,  aged  thirty-three  years,  an  excellent  physical  specimen,  was 
wounded  October  31,  1915,  by  a  rifle  ball  which  entered  the  right 
arm  just  external  to  the  posterior  axillary  fold  and  passed  inward, 
forward  and  upward,  emerging  immediately  below  the  middle  of 
the  right  clavicle.  He  was  admitted  to  the  hospital  on  November  3, 
having  been  over  two  days  en  route.  The  two  wounds,  each  about 
the  size  of  the  end  of  a  lead-pencil,  were  crusted  over  and  apparently 
uninfected.  The  right  arm  looked  normal,  but  the  patient  com- 
plained of  stiffness  in  the  elbow,  wrist,  and  fingers,  and  there  was 
considerable  disability  in  these  joints.  The  following  day  the 
disability  was  much  greater,  the  entire  arm  was  swollen  and 
mottled,  and  there  was  well-marked  hypesthesia.     The  arm  was 
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elevated,  and  the  next  day  the  dressing  about  the  posterior  wound 
was  found  saturated  with  bloody  serum.  In  the  course  of  a  few 
days,  with  elevation  and  massage  and  passive  movements,  the  arm 
resumed  its  normal  size  and  the  hand  and  elbow  were  again  func- 
tioning. The  skin  of  the  arm  assumed  a  light  canary  color,  and 
went  through  the  successive  stages  of  discoloration  characteristic  of 
a  severe  bruise.  A  slow  hemorrhage  had  evidently  occurred  into  the 
soft  tissues  of  the  arm,  and  resolution  occurred  when  this  was 
literally  emptied  out  at  the  bullet  hole.  Oozing  continued  for  two 
weeks,  the  wound  healed,  and  the  joint  stiffness  and  hypesthesia 
had  almost  disappeared  by  November  29,  when  he  was  discharged. 

One  of  the  greatest  lessons  learned  in  the  war  in  taking  care  of 
wounds  on  a  large  scale  is  to  avoid  immobility  of  a  wounded 
extremit\'.  Even  when  a  fracture  exists  with  a  large  infected  wound 
this  may  be  avoided.  The  day  is  past  when  good  treatment  of  a 
fracture  consists  in  strapping  the  broken  member  to  a  splint  or 
rendering  the  member  motionless  by  plaster.  In  the  early  days 
of  the  war  there  resulted  an  abundance  of  cases  styled  "causalgia" 
by  S.  Weir  INIitchell,  and  described  by  him  as  frequent  following 
the  American  Civil  War.  In  these  cases  the  hand  or  foot  is  cold, 
darkly  mottled,  red  and  blue.  The  skin  is  of  silky  smoothness, 
glossy,  and  the  hair  has  diminished,  disappeared,  or  is  of  finest 
texture;  the  nails  are  long  and  curved.  The  joints  are  usually  more 
or  less  ankylosed  and  the  muscles  wasted.  The  patient  complains 
bitterly  of  more  or  less  continuous  burning  pain  of  agonizing  inten- 
sity at  times,  which  is  wearing  and  exliausting  to  the  furthest 
degree.  The  application  of  moist  dressings  serves  to  keep  the  pain 
in  abeyance,  but  when  the  skin  again  becomes  dry  the  pain  recurs. 

It  is  interesting  to  quote  a  few  lines  from  ^Mitchell's  interesting 
book.  Injuries  to  the  Nerves  and  Their  Consequences,  in  which  he 
described  with  admirable  accuracy  numerous  cases  of  causalgia  in 
civil  war  soldiers. 

"  Looking  carefully  through  my  notes  I  find  that  in  a  considerable 
proportion  of  gunshot  wounds  of  nerves  there  is  principally  burning 
pain,  or  at  least  that  this  is  the  prominent  symptom,  while  in  slight 
injuries  of  nerves  from  compression  or  contusions  the  other  forms 
of  pain  are  more  apt  to  prevail. 

"  Perhaps  few  persons  who  are  not  physicians  realize  the  influence 
which  long-continued  and  unendurable  pain  may  have  upon  both 
body  and  mind.  .  ,  .  Under  such  torments  the  temper  changes, 
the  most  amiable  grow  irritable,  the  soldier  becomes  a  coward,  and 
the  strongest  man  is  scarcely  less  nervous  than  the  most  hysterical 
girl.  Perhaps  nothing  can  better  illustrate  the  extent  to  which 
these  statements  may  be  true  than  the  cases  of  burning  pain  or,  as 
I  prefer  to  term  it,  causalgia,  the  most  terrible  of  all  tortures  which 
a  nerve  Avound  may  inflict. 

"In  cases  of  causalgia  and  glossy  skin  the  hyperesthesia  is  due, 
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I  thiiik,  to  nutritive  conditions  affecting  the  new  surfaces  and  the 
nerves  beneath  them,  so  as  to  make  the  latter  oversensitive.  The 
tendency  is  toward  atrophy  and  the  thinned  and  shining  skin, 
constantly  fretted  with  tiny  ulcers,  seems  at  last  to  fail  to  shelter 
sufficiently  its  included  nerve  ends.  Finally,  the  centres  become 
oversensitive  and  radiate  their  state  of  sensitive  wakefulness  far 
and  wide,  just  as  in  tetanus  the  motor  excitability  floods,  at  length, 
the  nerves  and  more  distant  ganglia." 

This  condition  is  evidently  due  to  immobilization  of  the  arm  and 
hand  by  the  use  of  splints  and  slings  in  conjunction,  of  course,  with 
varying  degrees  of  injury  to  the  nerve  trunks.  That  such  a  result 
can  be  avoided  has  been  amply  demonstrated  at  the  American 
Ambulance  Hospital.  An  overhead  suspension  device  whose 
detailed  description  must  be  left  to  the  surgeon  was  used  exten- 
sively on  Dr.  Joseph  A.  Blake's  service,  considerable  study  being 
given  to  alterations  for  individual  cases  by  Dr.  B.  B.  Xeubauer. 
This  contrivance  provided  elevation  of  the  part,  thereby  diminish- 
ing the  usual  distal  edema,  and  permitted  sufficient  movement  of 
the  hand  to  afford  exercise  without  causing  pain.  This  in  con- 
junction with  the  early  commencement  of  massage  not  only  pre- 
vented the  development  of  causalgia  but  shortened  convalescence 
from  four  to  six  weeks. 

Considering  the  enormous  number  of  wounds  of  the  extremities 
both  of  the  bones  and  of  the  soft  parts  the  infrequency  of  completely 
severed  nerves  is  quite  remarkable.  This  must  be  accounted  for 
by  the  resiliency  and  elasticity  of  the  nerve  trunks,  which  permit 
a  certain  degree  of  displacement  without  rupture.  Completely 
severed  nerve  trunks  are  comparatively  rare,  composing  less  than 
10  per  cent,  of  the  cases  of  peripheral  nerve  injury.  However,  all 
the  s\Tnptoms  of  a  completely  cut  nerve  may  be  present  from  severe 
contusion  or  compression  of  the  nerve,  and  only  by  direct  examina- 
tion of  the  nerve  at  the  site  of  injury,  can  the  real  nature  of  the 
injury  be  determined.  The  proportion  of  peripheral  nerve  injuries 
to  the  total  number  of  wounded  runs  approximately  as  follows: 

Musculospiral 12  per  cent. 

Ulnar 9  "       " 

Median 9 

Circumflex 5  " 

Internal  cutaneous 4 

Sciatic 10 

Obturator 0.5  " 

Long  saphenous 0.3  " 

PopUteai 2  "       " 

These  injuries  follow  the  same  general  rules  which  obtain  in 
civil  practice,  i.  e.,  injuries  to  the  sciatic  nerve  are  much  the  most 
painful,  whereas  injuries  to  the  nerves  in  the  arm  are  more  apt 
to  result  in  motor  paralysis.  The  commonest  motor  ])arHlysis  is 
that  of  the  musculospiral,  due  doubtless  to  the  location  of  the  nerve 
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close  to  the  humerus.  An  explosive  fracture  of  the  humerus  such 
as  usually  occurs  from  the  contact  of  the  modern  rifle  ball  invari- 
ably almost  without  exception  produces  a  paralysis  of  the  musculo- 
spiral  of  greater  or  less  severity.  Very  seldom  is  there  an  isolated 
injury  of  a  nerve,  but  each  case  is  a  multiplicity  of  injuries  to  all 
the  tissues  composing  the  part  struck  and  may  include  one  or  all 
the  nerves  in  that  locality. 

A  study  of  the  varieties  of  wounds  is  of  great  interest,  but  the 
neurologist  is  interested  more  in  their  effect  in  parts  distant  from 
the  wound.  It  would  also  be  interesting  to  classify  the  causes  of 
wounds  to  the  nervous  system,  but  this  is  of  little  value,  as  the 
variety  received  in  any  hospital  will  depend  upon  the  character  of 
the  fighting  at  the  tune.  That  is  to  say,  if  the  action  is  chiefly 
artillery  the  predominating  cause  of  wounds  will  be  fragments  of 
shell  and  shrapnel  ball.  If  the  battle  involves  chiefly  infantry  move- 
ments the  predominating  cause  of  wounds  will  be  rifle  and  machine- 
gun  balls.  In  regard  to  bayonet  wounds,  suffice  it  to  say  that  the 
vast  majority  of  them  are  fatal,  due  to  shock  and  hemorrhage. 
Very  few  baj^onet  wounds  reach  first-aid  hospitals  and  practically 
none  are  observed  in  base  hospitals.  Let  us  now  consider  a  few 
t\'pical  individual  cases. 

I  shall  describe  such  cases  as  will  best  represent  the  result  of 
severe  contusion,  partial  division,  and  complete  division  of  the 
principal  peripheral  nerve  trunks. 

Case  1. — The  first  case  is  one  in  which  the  glossophar^Tigeal 
nerve  was  wounded  peripherally. 

The  patient  was  about  30  meters  from  the  opposing  trench  on 
January  2,  1915,  when  a  rifle  ball  passed  completely  through  his 
head  in  a  most  symmetrical  manner,  entering  the  right  cheek  2.2 
cm.  anterior  to  the  attachment  of  the  lobe  of  the  ear  and  making 
its  exit  at  an  exactly  sjonmetrical  point  in  the  opposite  cheek. 
Besides  having  passed  through  the  rami  of  the  lower  jaw  and  the 
masseter  muscles  it  had  traversed  the  soft  palate  at  its  junction 
with  the  hard  palate,  producing  a  small  transverse  slit  2  cm.  long 
in  the  middle  of  the  soft  palate,  just  at  its  attachment  to  the  bony 
palate.  There  was  no  other  wound  visible.  The  palate  moved 
sjTnmetrically  and  promptly  when  elevated,  but  the  uvula  continued 
to  swing  in  a  perpendicular  line. 

There  was  anesthesia  of  the  soft  palate  below  the  wound  passing 
out  diagonally  between  the  last  molar  teeth  on  either  side.  There 
was  also  anesthesia  of  both  pillars  of  the  fauces  and  the  tonsils. 
The  bite  of  the  patient  was  impaired  but  the  jaws  could  be  closed; 
the  grinding  motion  was  also  preserved  but  weak. 

In  the  course  of  a  few  weeks  the  wound  in  the  palate  healed  as 
did  the  external  wounds.  Although  his  ability  to  chew  improved, 
there  was  no  improvement  when  I  saw  him  last,  two  months  after 
his  injury,  in  the  paralysis  of  the  uvula. 
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Case  2. — The  following  case  is  one  of  contusion  of  the  facial 
nerve  with  recovery. 

The  patient  was  a  man,  aged  twenty-five  vears,  wounded  by  a 
rifle  ball  on  ^Nlarch  5,  1915,  which  entered  2  cm.  above  the  angle 
of  the  right  jaw,  shattering  the  ramus  and  causing  a  crack  extend- 
ing to  the  condyle,  according  to  the  Roentgen  ray.  The  ball  then 
coursed  through  the  nasopharynx  and  made  a  notch  in  the  left 
malar  bone,  fracturing  the  rim  of  the  left  orbit. 

At  the  time  of  admission,  ]\Iarch  30,  1915,  having  been  in  a  front 
hospital  previously  for  about  a  month,  he  was  still  slightly  confused 
and  inclined  to  be  taciturn.  Both  sides  of  his  face  were  sw^ollen; 
there  was  distinct  crepitus  of  the  left  malar  bone  and  pain  at  the 
right  angle  on  movement  of  the  jaw.  Besides  these  features  there 
was  a  marked  diminution  in  the  activity  of  the  muscles  of  the 
right  side  of  the  face  upon  both  \oluntary  and  emotional  effort, 
Avhich  did  not  amount  to  complete  paralysis.  There  was  very  little 
disability  in  the  two  sides  of  the  frontalis  muscle.  He  could  not 
close  the  right  eye  nor  move  the  right  cheek  and  corner  of  the 
mouth  to  any  great  degree.  He  was  unable  to  hear  a  watch  at  the 
right  ear,  and  only  at  the  left  when  held  against  the  ear.  Air  con- 
duction was  better  than  bone  conduction  on  the  left  side.  There 
was  no  disturbance  of  his  tongue  or  eye. 

The  patient's  confused  state  gradually  disappeared,  and  he  was 
able  to  state  that  the  ball  had  been  removed  in  the  front  hospital 
through  the  mouth.  There  was  gradual  improvement  in  all  his 
symptoms  except  the  deafness  in  the  right  ear,  so  that  in  two  months 
there  was  complete  return  of  the  motor  power  of  the  right  side  of 
the  face.  He  could  close  his  eyes  completely  and  firmly,  although 
the  right  lid  lagged  a  little  in  promptness.  The  right  side  of  the 
mouth  and  cheek  were  completely  restored  as  to  motor  function. 

I  saw  him  the  last  time  June  2,  three  months  after  his  injury, 
and  he  was  still  deaf  in  the  right  ear,  although  hearing  had  returned 
in  the  left.  There  was  considerable  stiffness  in  the  right  mandibular 
articulation,  so  that  he  could  only  open  his  jaws  3  cms. 

Case  3. — The  followhig  case  is  a  rather  frequent  tyi)c  of  liciid 
injury,  i)eculiar  in  that  the  chief  disal)ility  consists  of  a  motor 
paralysis  of  one  side  of  the  face. 

The  patient,  an  able-bodied  officer,  aged  twenty-five  years, 
woundecl,  September  1,  1914,  by  a  rifle  ball  at  150  meters,  which 
struck  him  0.5  cm.  from  the  left  corner  of  the  mouth,  knocking  out 
a  tooth,  traversing  the  mouth,  cutting  the  left  half  of  the  tongue, 
and  passing  out  through  the  right  ramus  of  the  lower  jaw,  just 
behind  the  last  molar  tooth,  fracturing  the  jaw  and  tearing  away 
part  of  the  lobe  of  the  ear  and  the  surrounding  tissues. 

He  presented  at  the  time  of  admission,  two  days  after  his  injury, 
a  complete  i)eripheral  ])ar;ilysis  of  tlic  riglit  faciid  nerve.  Uv  could 
not  close  the  right  eye  nor  move  tlie  right  side  of  the  mouth  or 
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face.  The  right  half  of  the  forehead  remained  smooth  when  attempt 
was  made  to  wrinkle  it.  There  was  a  small  area  of  anesthesia  over 
the  right  side  of  the  chin. 

The  fracture  in  the  jaw  united  without  complication,  the  tongue 
healed  up  as  did  also  the  wound  at  the  attachment  of  the  ear. 

This  patient  was  kept  under  observation  for  a  period  of  four 
months  without  any  noticeable  alteration  in  the  paralysis.  The 
anesthesia  on  the  chin  was  doubtless  due  to  loss  of  function  in  the 
mental  branch  of  the  right  inferior  dental  nerve,  which  was  caught 
at  the  sight  of  fracture. 

Inasmuch  as  repair  of  the  severed  facial  nerve  would  have  been 
chiefly  for  cosmetic  reasons  it  was  decided  not  to  attempt  it  until 
after  the  war. 


Fig.  1. — Case  4.  Severe  contusion  of  the  median  and  musculospiral  nerves.  The 
outer  line  includes  the  area  anesthetic  to  touch;  the  broken  line,  anesthesia  to  pain 
and  temperature,  and  the  inner  line  anesthesia  to  pressure.  Note  the  thickened 
skin  with  faulty  desquamation  over  the  thumb  and  two  first  fingers. 


Case  4. — ^The  following  case  represents  a  group  of  cases  in  which 
the  median  and  muscular  spiral  nerves  were  injured  by  contusion. 

The  patient  was  a  young  man,  aged  twenty-five  years,  wounded 
November  10,  1914,  by  a  rifle  ball  at  150  meters.  The  ball  entered 
6  cm.  above  the  external  condyle  and  5  cm.  anterior  to  the  per- 
pendicular line  from  the  condyle  and  passed  diagonally  upward 
through  the   arm   and   in  front  of  the  humerus  making  an  exit 
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13  cm.  above  the  external  condyle  in  the  perpendicnlar  line  of  the 
condyle. 

He  suffered  from  continuous  oozing  from  the  wound  of  exit, 
and  finally  a  severe  hemorrhage  occurred  on  November  15,  so  that 
it  was  necessary  to  ligate  the  brachial  artery,  which  was  done  by 
Dr.  Everingham.  Recovery  as  regards  the  wound  then  proceeded 
normally  and  the  wounds  were  fully  healed  by  January  15,  1915. 
At  that  time  the  following  paralytic  phenomena  were  present: 
inability  to  flex  the  wrist  toward  the  radial  border;  ulnar  flexion 
was  preserved;  palmar  flexion  of  the  WTist  was  accomplished 
almost  solely  by  contraction  of  the  ulnar  muscles.  When  at  rest 
the  hand  inclined  toward  the  ulnar  side.  The  hand  could  be 
extended  to  a  straight  angle  but  no  farther,  and  offered  very  little 
resistance,  being  easily  forced  into  flexion.  Opponens  and  adduc- 
tor power  of  the  thumb  were  wanting;  there  was  feeble  abduction 
and  extensor  power  in  the  thumb.  The  tAvo  ulnar  fingers  could  be 
flexed  at  the  first  phalanx,  the  distal  two  remaining  extended. 
There  was  no  flexor  power  in  the  index  finger  and  \'ery  feeble  in 
the  middle  finger.  Abduction  and  adduction  of  the  little  finger  were 
well  preserved;  it  was  feeble  in  the  ring  finger  and  absent  in  the 
other  two.  Triceps  reflex  was  active,  but  the  reflex  in  the  biceps 
and  suppinator  were  wanting.  The  reflex  was  also  active  in  the 
extensor  longus  pollicis. 

The  skin  over  the  radial  border  of  the  hand,  front  and  back, 
showed  improper  desquamation  in  the  form  of  a  thickening  and 
piling  up  of  the  epidermis.  There  was  an  extensive  anesthesia  of 
the  palmar  surface,  as  indicated  in  Fig.  1,  to  all  modalities  of 
stimulation.  The  outer  line  confines  the  area  of  anesthesia  to 
touch,  the  interrupted  line  pain  and  temperature,  the  inner  line 
pressure. 

The  patient  was  operated  on  January  2G  by  Dr.  Drennen.  The 
median  nerve  was  found  greatly  swollen  and  edematous;  musculo- 
spiral  was  less  so.  There  was  no  anatomical  interruption  in  con- 
tinuity. The  surrounding  tissues  were  soft  and  friable,  and  it  was 
difficult  to  control  hemorrhage. 

The  patient  recovered  from  the  operation  and  improvement 
in  the  paralytic  phenomena  was  exceedingly  slow — in  fact,  during 
two  months,  after  which  the  patient  was  lost  sight  of,  there  was 
very  little,  if  any,  improvement. 

Case  5.- — The  next  case  is  also  one  of  contusion  of  the  median 
with  laceration  of  the  ulnar  nerve. 

The  patient  was  a  vigorous  young  man,  aged  twenty -six  , wounded 
by  bursting  shrapnel  on  October  29,  1914.  There  were  numerous 
pieces  of  shrapnel  in  the  scalp  and  soft  part  of  the  arm.  The  major 
part  of  the  olecranon  process  was  blown  away  and  the  elbow  joint 
exposed.  The  wound  was  cleaned  up  October  31,  and  the  pieces 
of  shrapnel  removed.    The  arm  was  put  in  plaster  for  a  month  with 
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drainage  and  the  wound  healed  kindly,  giving,  of  course,  an  anky- 
losed  elbow.  Examination  showed  at  that  time,  December  1, 
a  tender  ulnar  and  median  trunk  in  the  arm.  There  was  no  area 
of  anesthesia  in  the  hand  or  forearm,  but  there  was  a  pronoiniced 
hypesthesia  o\'er  the  idnar  portion  of  the  dorsum  of  the  hand, 
and  over  the  palmar  surface  from  the  ulnar  border  to  the  middle  of 
the  palm,  including  the  little  and  ring  finger.  The  epicritic  sense 
was  lost  distally  to  the  first  interphalangeal  joint  of  the  little  an<l 
ring  finger. 

The  skin  of  the  fingers,  especially  near  the  tips,  was  thickened 
and  brownish,  and  over  the  remahider  of  the  hand  the  skin  was 
mottled,  cold,  and  moist;  a  pin-prick  showed  a  small  red  point 
for  a  long  time,  which  continued  to  bleed,  and  desquamation  pro- 
ceeded imperfectly.  The  nails  were  long  and  curved  both  laterally 
and  from  the  matrix  to  the  free  border.  There  was  a  very  incom- 
plete flexor  ability  of  all  the  fingers  and  thumb  of  the  hand.  There 
was  no  opponens  power  in  the  thumb,  and  abduction  and  adduction 
were  imperfect. 

A  diagnosis  of  lesion  of  the  ulnar  nerve  and  damage  to  the  median 
was  made,  and  the  patient  was  operated  on  December  5,  by  Dr. 
Blake.  At  operation  the  radial  border  of  the  ulnar  nerve  was 
found  severed  and  a  neuroma  the  size  of  the  end  of  a  finger  had 
formed  at  this  point.  The  median  nerve  presented  a  normal  appear- 
ance. The  neuroma  was  removed  from  the  ulnar  and  the  nerve 
was  freed  from  scar  and  the  raw  ends  of  the  nerve  approximated. 
The  operative  wound  healed  without  complication.  Immediately 
after  the  operation  there  was  a  complete  anesthesia  over  the  entire 
distribution  of  the  ulnar  nerve,  which  was  only  hypesthetic  before, 
and  complete  motor  paralysis  of  both  the  ulnar  and  median,  i.  e., 
of  flexor  power  in  the  hand  or  fingers.  Sensation  slowly  returned 
during  the  next  five  months,  so  that  at  the  time  he  was  last  exam- 
ined, April  11,  1915,  sensation  to  touch,  pain,  temperature,  and 
pressure  had  all  returned;  but  there  was  atrophy  of  both  the 
thenar  and  hypothenar  eminences  and  the  interosseous  muscles  and 
weakness  of  all  the  flexor  muscles  of  the  hand  and  fingers,  more 
pronounced  in  those  supplied  by  the  ulnar.  His  elbow  had,  of 
course,  remained  ankylosed. 

In  this  case  the  recovery  of  the  contused  median  was  almost 
complete  at  the  end  of  five  months,  whereas  the  partially  severed 
ulnar  showed  only  partial  and  faulty  recovery.  The  improvement 
was  due,  doubtless,  to  the  resumption  of  function  by  the  undivided 
portion  of  the  ulnar. 

Case  6. — The  following  case  is  one  of  isolated  injury  to  the 
median. 

The  patient  was  a  young  man,  aged  twenty-six  years,  shot  Feb- 
ruary 1,  1915,  by  a  rifle  ball  while  stringing  barbed  wire  before  his 
trench  near  Ypres,  which  was  50  meters  from  the  trench  of  the 


Fig.  2. — Case  6.  Division  of  the  median  nerve  in  the  middle  of  the  forearm.  The 
lower  line  limits  anesthesia  to  touch;  broken  line,  pain  and  temperature;  upper  line, 
pressure  sense. 


Fin.  3. — Case  6.     Division  of  the  nicdiaa  nerve  in  the  forearm.     The  oiiti-r  hue  limits 
unesthe.sia  to  IdiicIi;   hroUeii  line,  pain  and  temperature;  inner  line,  i)ressurc. 
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enemy.  He  felt  no  pain,  but  experienced  a  sudden  paralysis  of  his 
left  hand.  He  entered  the  hospital  on  February  3,  1915,  at  which 
time  his  left  forearm  exhibited,  near  the  middle  at  the  flexor  sur- 
face, a  small  wound  about  1  cm.  in  diameter,  and  upon  the  extensor 
surface  immediately  opposite  was  a  wound  about  twice  as  large. 
The  ball,  which  was  evidently  from  a  rifle,  had  passed  through  the 
forearm  between  the  bones;  the  Roentgen  ray  showed  no  fracture. 
There  was  a  slight  yellowish  desquamation  around  the  wounds, 
but  no  infection,  and  they  healed  quite  promptly.  There  was  a 
paralysis  of  the  flexors  of  the  index  and  middle  finger,  none  of  the 
other  two.  He  could  oppose  the  thumb,  and  all  extensor  power  in 
the  hand  was  preserved.  The  end  of  the  thumb  and  the  first  two 
fingers  felt  dead  to  him.  Upon  sensory  examination  there  was 
found  to  be  an  anesthesia  to  touch,  pain,  temperature,  and  pressure 
over  the  palmar  surface  of  the  radial  half  of  the  hand  and  of  the 
dorsum  of  the  index  and  ring  finger.  fSee  Fig.  3.)  Ten  days 
after  he  was  wounded  he  began  to  have  a  prickling  sensation  in  the 
thumb  and  first  two  fingers.  This  patient  was  soon  lost  sight  of, 
so  that  the  outcome  is  unknown. 

Case  7. — The  following  case  illustrates  the  large  group  in  which 
there  was  contusion  of  the  musculospiral  nerve. 

The  patient  was  a  man,  aged  twenty  years,  wounded  February  1, 
1916,  by  a  bursting  shell.  The  missiles  had  shattered  the  humerus 
10  cm.  above  the  elbow  and  cut  across  the  belly  of  the  carpi-ulnaris 
group.  Complete  wrist-drop  with  no  extensor  power  in  the  fingers 
resulted.  There  was  moderate  hypesthesia  over  the  radial  half  of 
the  dorsum  of  the  hand.  By  June  1,  1915,  after  four  months,  he 
could  extend  the  fingers  slightly  and  the  hypesthesia  had  dimin- 
ished greatly.  After  five  and  a  half  months  he  began  to  extend  the 
^\Tist,  and  by  August  1,  1915,  sLx  months  after  the  trauma,  his 
wrist  extension  was  fairly  strong  and  that  of  the  fingers  practically 
normal. 

Case  S. — ^This  case  showed  complete  division  of  a  musculospiral 
and  a  great  sciatic  nerve. 

The  patient  was  a  man,  aged  twenty-three  years,  wounded 
September  25,  1914,  by  a  bursting  sheU.  He  fainted  and  fell. 
\Vhen  he  recovered  consciousness,  as  he  lay  upon  the  ground,  he 
found  that  he  could  move  neither  the  right  arm  nor  leg.  He  was 
transported  by  stretcher,  train,  and  ambulance  to  the  hospital, 
arriving  September  27,  1914.  He  presented  a  badly  comminuted, 
compound  fracture  of  the  humerus,  together  with  a  rifle-ball  wound 
through  the  soft  tissues  of  the  thigh  posterior  to  the  femur.  His 
wound  was  seriously  infected  with  a  gas  bacillus,  and  he  ran  a  very 
precarious  febrile  course  for  ten  days,  after  which  the  infected 
state  ameliorated.  His  arm  went  on  to  fair  recovery  as  far  as  the 
fracture  of  the  humerus  was  concerned,  but  continued  to  discharge 
purulent  material  up  to  February  13,  1915. 
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The  wound  in  the  thigh  was  thoroughly  cleaned  and  healed  up 
with  greater  promptness. 

The  hand  presented  a  complete  wrist-drop  with  no  power  of 
extension  in  any  of  the  fingers  or  wrist.  When  attempting  to  grip 
something  there  was  a  marked  tendency  of  the  wrist  to  curve 
inward;  the  triceps  reflex  was  absent.  The  hand  continued 
cyanotic,  moist,  and  slightly  edematous  throughout  observation. 

There  was  an  anesthetic  area,  somewhat  the  shape  of  a  mitten, 
over  the  dorsum  of  the  hand,  from  the  wrist  to  the  base  of  the  first 
finger,  and  including  the  thumb.    Inside  this  prea  of  anesthesia  to 


Fig.  4. — Case  8.  Divnsion  of  the  great  sciatir  nerve.  The  line  on  the  leg  limits 
touch  anesthesia;  the  broken  line  pain  and  temperature,  and  the  line  cros.sing  the 
sole  pressure  anesthesia.     Note  the  trophic  ulcer. 

light  touch  was  a  similar  area  anesthetic  to  temperature  and  pain; 
within  this  there  were  points  where  pressure  was  not  observed. 

There  was  also  complete  foot-drop  with  absence  of  the  Achilles 
jerk  and  anesthesia  over  the  dorsum  and  sole  of  the  foot  and  the 
outer  and  posterior  surface  of  the  leg  running  up  near  the  head 
of  the  fibula.  The  area  of  greatest  extent  was  anesthetic  to  light 
touch ;  inside  this  was  the  area  anesthetic  to  pain  and  temperature, 
while  the  absence  of  the  pressure  sense  was  confined  to  the  foot. 
Over  the  inner  surface  of  the  leg  from  a  point  just  below  the  ankle, 
sensation  was  normal. 

The  ball  had  entered  the  right  thigh  10  cm.  above  the  popliteal 
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fold  at  the  inner  side  and  made  its  exit  19  cm.  above  the  external 
condyle. 

There  developed  diu-ing  the  next  three  months  a  considerable 
atrophy  of  the  right  thigh  and  calf,  measurments  being:  right  calf, 
29  cm.,  left,  34  cm.,  at  a  point  13  cm.  below  the  patella;  right  thigh, 
45  cm.,  left,  51  cm.,  at  a  point  22  cm.  above  the  patella. 


Fig.  .5. — Case  8.  Division  of  the  great  sciatic  nerve.  The  long  Hnc  limits  touch 
anesthesia;  the  broken  line  pain  and  temperature,  and  the  line  crossing  the  foot 
pressure  anesthesia. 

The  reflexes  were,  of  course,  present  upon  the  left  side,  but  the 
right  knee-jerk  was  more  active  than  the  left.  The  right  ankle-jerk 
was  absent.     There  was  no  nerve-trunk  tenderness. 

On  ]\Iarch  1  the  sciatic  nerve  was  exposed  and  found  completely 
severed,  and  a  large  bullius  neuroma,  the  size  of  the  last  joint  of 
a  man's  thumb,  had  formed  upon  the  end  of  the  upper  fragment; 
the  lower  end  was  imbedded  in  dense  scar  tissue.  A  fragment  of 
the  sheath  of  the  nerve  remained  intact  and  prevented  the  ends 
from  becoming  widely  separated.  The  scar  tissue  and  neuroma 
were  remo^'ed  and  the  cut  ends  of  the  nerve  united, 
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During  the  course  of  the  next  niontli  the  patient  developed 
trophic  ulcers  upon  the  right  heel,  dry  desquamating  surfaces 
with  hard  definite  borders  and  })inkish  centres,  deepening  into  red 
at  the  middle.    The  skin  of  the  sole  became  soft,  smooth,  and  glis- 


FiG.  6. — Case  of  severed  sciatic  with  large  trophic  ulcer  on  the  sole.     The  epitlio- 
liiim  separated  in  one  piece  exposing  a  thick  crust  of  dried  yellow  exudate  into  wliicli 


hemorrhage  had  occurred.     Complete  anesthesia  as  in  Case  8. 


^^^Bllfc^ 

0tf^ 

^^i 

mm^ 

Fig.  7. — Case  8.  Division  of  the  great  sciatio  nerve.  The  long  line  limits  anes- 
thesia to  touch;  the  broken  line  anesthesia  to  pain  and  temperature,  and  the  line 
at  the  ankle  anesthesia  to  pressure.     Note  the  trophic  ulcer. 


tening.     These  trophic  ulcers  contiruied  during  the  five  successi\X' 
months  during  which  I  had  him   under  observation.     They  had 
a|)peared  apparently  without  external  injury. 
The  musculospiral  was  operated  March  21  by  Dr.  Dubonchet  and 
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found  to  be  severed  completely  with  a  large  neuroma  at  the  end 
of  the  upper  frequent.  This  was  removed,  the  ends  of  the  nerve 
were  freshened,  all  scar  tissue  was  taken  away  and  the  nerve 
sutured.  The  wound  of  operation  healed  without  noteworthy 
event. 

During  the  succeeding  five  months  following  the  sciatic  operation 
and  the  four  months  following  the  musculospiral  operation  I 
observed  no  alteration  whatever  in  the  paralysis  of  either  nerve. 
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Fig.  8. — Case  9.  Perforation  of  tlie  groat  <r-iafif  ner\-e  hy  a  .-hell  fragment.  The 
long  line  indicates  anesthesia  to  touch;  the  broken  line,  anesthesia  to  pain  and  tem- 
perature. -The  area  over  the  dorsum  of  the  foot  yields  a  burning  sensation  when  a 
pin  is  drawn  over  it. 


Case  9. — In  the  following  case  the  sciatic  nerve  was  completely 
traversed  by  a  small  fragment  of  shell  without  section  of  the  body 
of  the  nerve. 

The  patient  was  a  well-developed  muscular  man,  aged  twenty- 
two  years,  who  came  to  the  hospital  ]\Iarch  14,  1915.  He  was 
wounded  by  an  exploding  bomb  on  ]\Iarch  2.  He  was  throwTi  to 
his  knees  from  a  standing  posture  but  was  able  to  arise  and  walk 
100  meters  without  pain.  He  noticed  that  his  left  foot  drooped 
from  the  ankle  so  that  he  had  to  step  high  in  walking.  When  he 
reached  the  aid  post  he  was  carried  to  the  rear  because  severe 
pain  had  commenced  in  the  sole  of  his  foot,  which  made  walking 
impossible.  He  continued  to  have  severe  pain  of  a  burning  charac- 
ter in  the  sole  and  outer  side  of  the  calf  up  to  the  time  of  ad  mis- 
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sion.  These  sjTnptoms  were  greatly  increased  by  attempting  to 
walk.  At  the  time  of  admission  he  could,  with  considerable  pain, 
bear  his  weight  on  the  left  foot,  but  could  only  take  two  or  three 
steps. 

Examination  showed  complete  foot-drop  with  tenderness  of  the 
external  popliteal  nerve,  also  of  the  posterior  tibial,  and  of  the 
plantar  nerves.  The  peroneal  nerve  was  insensitive  to  compression. 
The  Achilles  jerk  was  absent  and  there  was  anesthesia  to  touch, 
pain,  and  temperature  over  the  outer  surface  of  the  calf,  sole,  and 
toes.  Over  the  dorsum  of  the  foot  and  swinging  round  beneath 
the  malleolus,  like  the  neck  of  a  pear,  was  an  area  over  which  the 
drawing  of  a  pin-point  produced  a  burning  sensation.  There  was 
1  cm.  of  atrophy  in  the  left  calf.  Four  centimeters  above  the  flexus 
of  the  knee,  just  inside  the  outer  hamstring  tendon,  was  a  small 
healed  scar,  about  1  cm.  in  diameter,  which  was  exceedingly  tender 
on  pressure.  A  Roentgen-ray  examination  revealed  a  small  piece 
of  steel,  about  as  large  as  a  grain  of  wheat,  at  this  point  deep  in 
the  thigh. 

At  operation  by  Dr.  Chauveau,  on  March  29,  a  deeply  pitted 
scar  was  found  in  the  sciatic  nerve  just  above  the  bifurcation.  The 
nerve  was  split  but  no  foreign  body  was  found;  the  missile  had 
evidently  passed  completely  through  the  nerve.  For  three  days 
after  the  operation  the  pain  in  the  leg  was  greatly  diminished,  but 
then  recommenced  with  great  vigor,  and  from  that  time  gradually 
subsided  and  disappeared,  so  that  by  April  10  the  pain  was  gone 
and  the  anesthesia,  to  all  forms  of  stimulation,  had  disappeared 
except  over  the  outer  edge  of  the  sole,  where  a  pin-prick  was  still 
unperceived.  The  calf  and  external  popliteal  nerves  were  still 
tender  on  pressure.  When  the  sciatic  was  compressed  above  the 
lesion  paresthesia  was  produced  in  the  foot.  This  condition  did  not 
exist  previous  to  the  operation. 

By  May  7,  1915,  he  was  able  to  move  the  toes  up  and  down 
feebly.  While  in  bed  there  was  no  pain  in  the  foot,  but  when  it 
was  dependent  it  became  red  and  congested  and  painful,  so  that  he 
could  not  step  upon  it.  This  condition  proceeded  for  upward  of 
six  weeks  before  he  was  able  to  get  about  with  comfort  on  a  crutch, 
and  it  was  another  month  before  he  could  walk  alone  with  any 
comfort. 

Even  in  this  comparatively  slightly  damaged  sciatic  nerve  it 
was  five  or  six  months  before  recovery  could  be  said  to  be  approxi- 
mately complete. 

Case  10. — The  following  case  will  represent  a  group  of  cases  in 
in  which  the  sciatic  nerve  was  almost  completely  cut  across. 

The  patient  was  a  vigorous  man,  aged  twenty-four  years,  who 
was  shot  through  both  thighs  near  the  middle  and  posterior  to  the 
femurs,  October  5,  1914.  The  wounds  were  evidently  those  of  a 
rifle  ball.     He  was  unable  to  move  either  lower  extremity  below 
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the  knee  from  the  moment  of  injury.  He  was  taken  by  stretcher 
and  ambulance  to  the  train  and  arrived  at  the  hospital  October  9. 
The  wounds  were  mildly  infected,  but  under  antiseptic  treatment 
healed  rapidly.  He  presented  a  complete  paralysis  of  the  left 
foot,  with  foot-drop  and  absence  of  the  Achilles  jerk.  There  was 
no  power  in  the  anterior  tibial  or  peroneal  muscles.  The  gastroc- 
nemius showed  a  feeble  contraction  of  the  inner  half.  Over  this 
leg  there  was  an  area  of  anesthesia  to  touch,  pain,  temperature,  and 
pressure  covering  the  peroneal  surface  of  the  leg  but  narrowing 
sharply  to  a  point  near  the  head  of  the  fibula.  The  heel,  sole,  and 
dorsum  of  the  foot  were  also  anesthetic.  There  was  a  small  area 
of  anesthesia  over  the  peroneal  surface  of  the  right  calf. 

During  the  following  month  the  area  of  anesthesia  disappeared 
and  motor  power  began  to  return  in  the  right  foot,  but  there  was 
no  improvement  in  the  left  leg.  The  popliteal  nerve  and  its  branches 
were  extremely  sensitive  to  pressme,  especially  the  external  peroneal. 

During  the  second  month  the  motor  power  became  increasingly 
strong  in  the  right  foot,  but  there  was  no  change  in  the  left.  The 
internal  popliteal  became  less  sensitive  to  pressure  and  the  pos- 
terior tibial  and  plantar  nerves  became  insensitive.  During  all  this 
period  the  knee  reflexes  were  active. 

On  January  15  Dr.  Miniot  cut  down  upon  the  left  sciatic  and 
found  it  all  but  severed  and  surrounded  by  dense  cicatrix.  There 
was  a  fine  strand  of  anatomically  intact  nerve  at  the  inner  border. 
The  cicatrix  was  completely  removed  as  well  as  a  large  neuroma 
upon  the  upper  end  of  the  nerve,  the  ends  of  the  nerve  iniited,  and 
the  wound  closed. 

During  the  succeeding  seven  months  there  was  not  the  slightest 
alteration  in  sensation  or  motor  power  in  the  left  leg.  About  six 
months  after  the  operation  the  patient  spilled  some  warm  water, 
not  really  hot,  upon  the  dorsum  of  the  foot,  producing  large  blebs 
wherever  the  water  fell;  this  resulted  in  a  slowly  healing  trophic 
ulcer.  The  skin  of  the  sole  became  thin,  smooth,  and  papyrus-like. 
There  was,  of  course,  entire  loss  of  sense  of  position  in  the  toes. 

Case  11. — This  case  was  one  of  compression  of  the  popliteal 
nerve,  with  complete  recovery. 

The  patient  was  a  well-developed  young  man,  aged  twenty-one 
years,  wounded  INIarch  30,  1915,  by  a  piece  of  shell  which  entered 
the  thickest  part  of  his  right  calf  near  the  posterior  median  line, 
passed  forward  and  lodged  between  the  bones  of  the  leg,  as  shown 
by  the  Roentgen-ray.  Five  days  later,  because  of  severe  hemor- 
rhage, while  lying  in  a  hospital  near  the  front,  the  popliteal  artery 
was  ligated. 

He  entered  the  American  Ambulance  April  18,  1915,  and  pre- 
sented a  complete  foot-drop  without  any  extensor  or  flexor  power 
of  the  foot  or  toes.  There  was  also  complete  anesthesia  of  the  sole 
and  the  peroneal  surface  of  the  leg  and  of  the  dorsum  of  the  foot, 
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except  a  triangular  space  running  from  the  little  toe  to  the  ankle, 
then  to  the  heel.  Over  this  area  sensation  was  preserved;  the 
Achilles  reflex  was  absent.  The  roentgenogram  showed  a  piece  of 
shell  to  be  still  present.  On  April  2.3  this  was  removed  by  Dr. 
Chauveau. 

By  the  middle  of  INIay  the  wound  had  healed.  At  this  time  the 
Achilles  reflex  was  found  to  be  again  present,  though  feeble;  feeble 
flexor  power  of  the  foot  and  toes  was  also  present  and  the  foot  could 
be  feebly  inverted,  ?'.  e.,  there  was  no  extensor  power.  The  anes- 
thesia had  become  rather  marked  hypesthesia.  There  was,  of 
course,  no  pulse  in  the  dorsalis  pedis  nor  in  the  posterior  tibia 
artery  at  the  ankle. 

During  the  course  of  the  next  two  months,  extensor  power  of 
the  foot  began  to  return  and  the  flexor  power  became  increasingly 
strong.  The  sensory  disturbance  had  also  diminished  and  the 
Achilles  jerk  was  more  brisk. 

Case  12. — The  following  case  is  one  of  injury  to  the  posterior 
tibial  nerve,  the  injury  consisting  of  a  division  of  a  small  portion 
with  compression  and  atrophy  of  the  nerve  due  to  a  dense  cicatrix; 

The  patient  was  a  young  Servian  officer,  aged  thirty-two  years, 
of  good  physical  makeup,  wounded  August  14,  1914.  He  came  to 
France  and  entered  the  American  Ambulance  February  8,  1915. 
At  that  time,  upon  examination,  the  patient  showed  wounds  in 
the  left  calf  due,  probably,  to  a  rifle  ball.  The  ball  had  entered 
the  inner  head  of  the  gastrocnemius,  12  cm.  below  the  internal 
condyle  of  the  femur,  passed  posterior  to  the  tibia  and  made  its 
exit  22  cm.  below  the  head  of  the  fibula,  fractiu"ing  the  latter  bone. 

Immediately  after  the  injury,  patient  experienced  complete 
drop-foot.  He  fell  from  standing  position,  having  considerable 
pain  at  the  point  of  injiu-y  but  none  in  the  foot.  The  wound  healed 
and  the  fracture  united  without  complication,  and  after  two  months 
he  was  able  to  flex  the  foot  on  the  leg. 

Becoming  impatient  because  of  persistent  pain  upon  resting  his 
weight  on  the  ball  of  the  left  foot  he  came  to  Paris  and  was  sent 
to  the  American  Ambulance.  At  the  time  of  admission,  five  and 
a  half  months  after  date  of  injury,  the  right  calf  measured  32.5 
cm.,  and  the  left  31.5  cm.,  an  atrophy  of  1  cm.  There  was  a 
distinct  flushed  appearance  of  the  left  leg  at  the  outer  surface 
and  an  increased  sense  of  warmth  as  compared  with  the  right. 
There  was  slight  edema  of  the  left  ankle  and  all  movements  of  the 
foot  were  possible  except  flexion  of  the  foot  upon  the  leg,  which 
was  limited  when  a  right  angle  was  reached;  in  fact,  it  did  not 
permit  a  passive  movement  beyond  this  point  because  of  pain  in 
the  dorsum  of  the  foot.  Movement  of  the  toes  dorsally  and  in 
plantar  direction  was  preserved.  There  was  complete  anesthesia 
upon  the  sole  of  the  foot  only  to  touch,  pain,  and  temperature; 
pressure  on  the  posterior  tibial  nerve  produced  the  sensation  of 
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formication  on  the  sole  of  the  foot.  The  Archilles  reflex  was  absent; 
there  was  no  plantar  response.  Considerable  pressure  upon  the 
plantar  nerves  and  the  posterior  tibial  nerve  caused  pain;  pressure 
on  the  dorsum  of  the  arch  of  the  foot  also  produced  pain. 

The  chief  disability  at  that  time,  however,  was  pain  in  the  ball 
of  his  left  foot  upon  resting  his  weight  upon  it.  The  patient  describes 
the  pain  as  not  especially  situated  in  the  sole,  but  rather  inside 
the  foot  near  the  metacarpal  arch. 

Since  there  was  no  considerable  motor  disability  the  patient 
was  placed  upon  massage  and  electricity,  with  a  view  to  assisting 
recuperation  of  the  injured  nerve  and  to  wait  for  complete  reestab- 
lishment  of  function.  By  the  middle  of  April  the  Achilles  jerk  had 
returned,  although  the  anesthesia  remained  the  same.  The  skin 
of  the  sole  was  soft  and  glossy  and  desquamation  was  inclined  to 
be  delayed,  and  the  sole  of  the  foot  began  to  show  definite  atrophy. 
The  pain  in  the  foot,  though  somewhat  diminished,  was  still  present 
and  the  patient  limped  about  with  a  cane  favoring  this  foot. 

On  May  27,  1915,  Dr.  Dubouchet  exposed  the  posterior  tibial 
nerve  and  found  at  the  point  of  injury  an  hour-glass  constriction 
of  the  nerve,  due  to  original  contusion  and  partial  di^'ision,  with 
subsequent  dense  cicatrix  formation  surrounding  it,  although  a 
very  small  portion  of  the  nerve  had  been  cut.  The  nerve  was 
freed  from  scar,  a  small  neuroma  trimmed  away,  and  the  freshened 
surfaces  of  the  nerve  were  attached  and  the  wound  closed. 

This  patient  was  kept  under  observation  for  only  two  months 
following  the  operation,  during  which  time  no  alteration  in  sensation 
had  occurred.  The  pain  in  the  foot  was  considerably  relieved  and 
the  motor  power  remained  as  before  the  operation. 

Case  13. — The  following  case  represents  a  rather  rare  group  of 
cases  in  which  the  small  sciatic  nerve  was  completely  severed,  and 
the  great  sciatic  nerve  contused. 

The  patient  was  a  captain  of  infantry,  aged  thirty-six  years,  who 
was  wounded,  November  6,  1914,  and  arrived  at  the  Ambulance 
on  November  8.  A  rifle  ball  had  entered  the  right  thigh  on  the 
inner  aspect  in  the  upper  third  and  had  tra\'ersed  the  thigh  and 
buttock,  making  its  exit  on  the  outer  side  of  the  buttock,  having 
passed  posterior  to  the  femur  and  touched  the  posterior  surface 
of  the  great  sciatic  nerve  en  route.  At  the  instant  of  injury  he  was 
kneeling;  he  felt  an  instantaneous  severe  pain  in  the  sole  of  the 
foot,  which  had  not  ceased  at  the  time  of  admission.  He  was 
carried  immediatelv  on  a  stretcher  to  a  poste  de  secour,  where  he 
was  given  first  aid.  He  was  then  brought  by  train  and  ambulance 
to  the  hospital.  He  had  had  repeated  injections  of  morphin  without 
abatement  of  the  pain. 

Although  the  wound  was  apparently  clean  the  unmitigating  pain 
justified  an  operation,  which  was  performed  on  November  10. 
Previous  to  the  operation  the  patient  lay  in  bed  with  the  right  leg 
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flexed  as  the  position  of  greatest  ease.  The  right  knee-jerk  was 
greater  than  the  left  but  the  right  ankle  jerk  was  absent.  The 
great  sciatic  nerve  and  all  its  branches  and  the  muscles  of  the  calf 
were  extremely  tender  on  pressure;  even  touch  on  the  sole  of 
the  foot  was  so  painful  that  he  could  not  bear  contact  with  the 
bed  or  bedclothes.  The  spontaneous  pain  was  referred  to  the 
foot  and  the  flexus  of  the  knee.  Movements  of  the  leg  and  foot 
were  possible,  but  that  of  the  toes  was  very  feeble.  Over  the  pos- 
terior surface  of  the  thigh  was  an  elongated  oval  area  of  anesthesia 
to  touch,  pain,  and  temperature,  extending  from  the  great  sciatic 
notch  dinvn  to  about  10  cm.  above  the  flexus  ot  the  knee. 

At  the  operation  the  great  sciatic  was  exposed  just  below  the 
notch  where  it  makes  its  exit  from  the  pelvis.  The  nerve  was 
found  to  be  intact;  the  small  sciatic,  however,  was  severed.  The 
track  of  the  bullet  showed  th.at  it  had  passed  across  the  great 
sciatic  nerve  without  great  damage.  There  was  rather  a  marked 
inflammatory  process  surrounding  the  nerve,  but  no  gross  alteration 
in  the  appearance  of  the  nerve  itself  was  perceptible.  The  wound 
was  kept  open  and  allowed  to  heal  by  granulation.  The  patient 
experienced  little  relief  following  the  operation,  but  great  relief 
was  derived  from  elevation  of  the  foot  and  leg  and  exposure  of  the 
wound  to  the  rays  of  an  electric  bulb  several  hours  a  day.  Sodium 
bromide  was  also  used  efficiently.  The  improvement  was  gradual 
but  certain,  both  in  the  disappearance  of  pain  and  the  ability  to 
move  the  leg  and  toes,  so  that  by  January  11,  1915,  two  months 
after  the  injury,  the  patient  was  able  to  walk  with  crutches.  He 
could  not,  at  this  time,  bear  his  weight  upon  the  foot;  in  fact,  did 
not  use  it  in  walking.  It  was  not  until  two  months  later  that  he 
could  bear  his  weight  with  any  degree  of  comfort.  At  this  time, 
March  5,  1915,  the  scar  of  operation,  12  cm.  long,  running  parallel 
with  the  thigh  and  between  the  tuberosity  of  the  ischium  and  the 
great  trochanter,  had  become  insensiti\'e.  There  was  atrophy 
of  the  right  thigh  and  leg,  the  right  thigh  measuring  38  cm.  and  the 
left  43  cm.,  22  cm.  above  the  patella.  The  circumference  of  the 
right  calf  was  25  cm.;  of  the  left  29  cm.,  13  cm.  below  the  patella. 
There  was  weakness  in  flexion  of  the  leg  and  in  both  flexion  and 
extension  of  the  foot.  The  sciatic  nerve,  posterior  tibial,  and  the 
plantar  were  moderately  tender  on  pressure,  especially  the  latter. 
Pressure  upon  the  centre  (jf  the  scar  produced  pain  in  the  foot. 

It  was  not  until  April,  1915,  six  months  after  the  injury,  that  the 
patient  was  able  to  walk  alone  and  with  a  normal  gait.  The  atrophy 
persisted  but  the  tenderness  had  practically  disappeared. 

Case  14. — This  case  represents  an  uncommon  group  in  which 
injury  to  the  long  or  internal  saphenous  was  the  isolated  neurologi- 
cal finding. 

The  patient  was  a  recent  graduate  of  medicine,  aged  twenty- 
eight  years,  engaged  with  his  company  as  a  surgeon  at  the  time 
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he  recei\'ed  liis  wound.  He  was  wounded  October  28,  1914,  and 
arrived  at  the  liospital  October  31.  His  wounds  consisted  of  small 
pieces  of  shell  which  had  peppered  the  right  thigh  in  its  upper 
portion;  one  small  piece  had  entered  the  knee  joint.  When  wounded 
he  was  walking  beside  a  stretcher  upon  which  a  wounded  man  was 
being  carried  by  four  others.  A  shell  exploded  about  three  meters 
in  front  of  them,  killing  the  wounded  man  and  the  four  carriers 
and  wounding  the  patient,  knocking  him  off  his  feet.  He  got  up, 
felt  short  of  breath,  felt  blood  trickling  down  the  right  leg  of  his 
trousers,  and  thought  from  the  position  of  the  holes  in  his  trousers, 
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Fig.  9. — Ca.se  14.  Injury  to  the  long  saphenous  nerve.  Within  the  area  anes- 
thetic to  Ught  touch  were  areas  upon  which  brushing  the  finger  caused  "Inirniu}!. " 
The  small  oval  area  was  completely  anesthetic. 


that  his  femoral  artery  might  have  been  injured.  Grasping  the 
artery  in  the  groin  he  walked  15  meters  to  the  poste  de  secour. 
When  he  arrived  he  felt  faint  and  lay  down.  He  then  began  to 
experience  a  lancinating  and  burning  pain  down  the  right  leg  and 
at  the  same  time  a  dead  feeling  in  the  foot.  His  wounds  were 
dressed  and  pronounced  not  serious,  and  he  was  sent  l)y  train  and 
ambulance  to  the  hospital. 

The  operation,  November  1,  consisted  in  removing  the  various 
pieces  of  shell  which  had  imbedded  themselves  in  the  (piadriceps 
muscle.    Xo  attempt  was  made  to  remove  the  fragment  in  the  knee. 
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I  saw  him  first  a  week  later,  when  he  conlplained  of  liyperesthesia 
over  the  foot  and  leg,  even  to  the  touch  of  the  sheet,  and  as  for 
wearing  his  sock,  it  was  impossible. 

Upon  careful  examination  it  was  discovered  that  to  the  light 
touch  of  cotton  wool  or  a  camel's  hair  brush  there  was  a  strip  of 
anesthesia  10  cm.  wide,  beginning  at  the  middle  of  the  patella, 
passing  down  the  front  of  the  shin  and  turning  off  to  include  the 
inner  surface  of  the  foot  and  ankle.  Within  this  area  were  two 
areas  which  produced  a  bm-ning  sensation  when  the  finger  was 
rubbed  over  them  or  a  pin  dragged  across  them.  These  areas  are 
represented  as  included  within  the  dotted  lines  of  the  photograph. 
Just  below  the  patella,  within  the  area  paresthetic  to  the  pin 
scratch,  was  a  small  oval  area  of  anesthesia.  There  was  a  small  strip 
about  1  to  2  cm.  wide  on  either  side  of  the  area  anesthetic  to  touch 
which  gave  a  burning  sensation  when  pricked  with  a  pin.  Light 
pressure  upon  one  of  the  small  scars,  of  which  there  were  five  or 
six,  in  the  middle  of  the  thigh  caused  a  tingling  through  the 
anesthetic  area. 

The  hyperesthesia  gradually  subsided,  so  that  by  December  1 
his  wounds  had  healed  and  he  was  able  to  wear  his  sock  and  shoe 
without  discomfort.  His  chief  complaint  was,  and  continued  to 
be,  the  slight  disability  from  the  morsel  of  steel  remaining  in  the 
knee-joint,  probably  in  the  cartilaginous  portion  of  the  end  of  the 
femur.  This  disability  gradually  improved  without  removal  of 
the  fragment. 

The  anesthesia  described  over  the  leg  persisted  as  well  as  the 
areas  yielding  a  burning  sensation  upon  a  pin  scratch;  in  fact, 
they  were  present  at  the  time  I  last  saw  him,  April  12,  1915,  six 
and  a  half  months  after  the  date  of  his  wounds. 

The  distribution  of  his  neurological  disturbance  pointed  to  a 
severe  injury  to  the  long  saphenous  nerve,  which  doubtless  occurred 
near  its  origin  high  up  in  the  thigh.  It  was  not  observed  on  opera- 
tion, but  the  lack  of  improvement  in  regard  to  the  anesthetic  and 
paresthetic  symptoms  would  indicate  that  it  was  almost  severed. 

Case  15. — This  case  represents  a  group  in  which  the  injury 
involved  the  entire  brachial  plexus. 

The  patient  was  a  young  officer,  aged  thirty-two  years,  woimded 
October  19,  1914,  while  lying  on  the  ground,  firing.  A  rifle  bullet 
entered  the  muscles  of  the  shoulder  posteriorly  and  below  the  spine 
of  the  scapula  and  passed  upward  into  the  shoulder,  carrying  with 
it  pieces  of  a  pair  of  field  glasses,  including  the  leather  case  and 
parts  of  the  buckle  on  the  case. 

The  patient  was  in  instant  agonizing  pain  and  thought  that  his 
right  arm  had  been  shot  off  near  the  shoulder.  He  looked  at  his 
arm  and  hand,  and  finding  them  attached  to  his  body,  attempted 
to  move  them  but  was  unable. 

The  patient  entered  the  hospital  October  22.     A  roentgcn-ray 
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examination  showed  various  fragments  of  foreign  bodies  in  the 
shoulder  and  axilla  beneath  the  joint.  The  wounds  were  badly 
infected  and  were  opened  for  drainage.  Finally,  on  November  12, 
Dr.  Dubouchet  removed  the  lead  portion  of  the  bullet  above  the 
clavicle  and  the  jacket  of  the  bullet  was  removed  from  the  chest 
wall.  A  piece  of  leather  from  the  case  escaped  from  the  sloughing 
wound  some  weeks  later,  as  did  also  small  pieces  of  the  buckle. 


Fig.  10. — Case  15.   Contusion  of  the  brachial  plexus.   Note  atrophy  of  the  shoulder 
and  arm  muscles.     Note  particularly  the  dj^strophic  patchy  desquamation. 


During  November  any  passive  movement  of  the  fingers,  hand 
and  arm  was  associated  with  great  pain;  no  active  movement  was 
possible.  There  was  about  1  cm.  of  atrophy  in  the  arm  and  5  cm. 
in  the  forearm,  and  interosseal  atrophy  in  the  hand. 

During  December  feeble  flexion  of  the  arm  appeared,  but  there 
was  still  none  at  the  wTist  and  very  little  of  the  fingers  and  thumb. 
Abduction  and  adduction  of  the  fingers  was  weak  and  no  extensor 
power  of  the  hand  was  possible.  There  was  no  deltoid  action. 
There  was  h;vT)esthesia  of  the  entire  arm  below  the  shoulder.  The 
triceps  reflex  was  absent  but  the  biceps  was  present. 

During  January,  the  third  month,  improvement  proceeded 
rapidly.  The  flexor  power  returned  more  rapidly  than  the  extensor 
power  in  the  forearm,  wrist,  and  fingers.     During  this  period  he 
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was  receiving  passive  movements,  massage,  and  electrical  treat- 
ments. 

By  the  beginning  of  February  the  extreme  sensitiveness  to 
touch  had  disappeared,  and  flexion  of  the  wrist  and  fingers  Avas 
complete  but  weak.  Opponens  power  and  adduction  were  feeble; 
there  was  slight  extension  of  the  wrist,  better  in  the  fingers  but 
not  complete  in  either.  Complete  flexion  of  the  forearm  was  pos- 
sible and  the  biceps  reflex  was  very  active.  Extension  of  the 
forearm  was  incomplete  and  the  triceps  reflex  absent.  The  deltoid 
contracted  slowly,  but  he  could  not  raise  the  arm  more  than  45 
degrees.  The  skin  of  the  fingers  was  smooth  and  glossy,  and 
there  was  a  pronounced  tapering  of  the  fingers  as  compared  with 
the  other  hand.  There  was  partial  obliteration  of  the  wrinkles  at 
the  joints.  The  palmar  surface  was  moist  and  of  a  deep  pink 
color.  The  nails  are  long,  narrow  and  curved.  The  desquamation 
over  the  posterior  surface  of  the  arm  was  peculiarly  faulty.  Large 
and  small  pale  brownish  or  yellowish  plaques  of  epithelium  adhered 
to  this  area.  Over  this  area,  where  desquamation  was  most  faulty, 
there  was  anesthesia  to  touch,  pain,  and  temperature,  as  indicated 
in  Fig.  10.  There  was  diminished  sensation  over  the  hand  except 
the  tips  of  the  fingers,  which  were  hypersensitive. 

During  the  succeeding  five  months  the  motor  power  gradually 
returned  to  the  hand  and  arm ;  the  feeblest  and  weakest  movement 
being  the  elevation  of  the  shoulder,  which  was  not  complete,  nor 
did  the  anesthetic  area  disappear.  There  was  still  slight  atrophy 
of  the  arm  and  forearm  and  of  the  muscles  of  the  shoulder  tip  of 
the  scapula.  The  sensitiveness  of  the  skin  had  entirely  disappeared. 
The  hand  grasp  was  firm  but  not  powerful. 

It  was,  therefore,  at  least  nine  months  before  the  contusion 
of  the  plexus  at  the  shoulder  recovered,  and  then  not  completely, 
as  there  was  still  disability  in  the  circumflex,  and  general  weakness 
in  the  arm.  and  hand. 

Case  16. — I  will  now  pass  to  an  interesting  case  of  injury  to  the 
lumbo-sacral  plexus.  The  majority  of  cases  of  injury  to  the  sacral 
plexus  usually  invohe  the  pelvis  and  the  peritoneum  to  such  an 
extent  that  the  patient  was  in  too  critical  a  condition  to  examine 
or  in  such  great  pain  that  the  findings  were  not  reliable. 

This  case  was  one  of  a  young  lieutenant,  wounded  at  Florence, 
August  24,  1914.  While  sitting  his  horse  a  shell  exploded  about  2 
meters  behind  him  and  near  the  ground.  A  large  flattened  piece 
of  shell,  about  the  size  of  the  hand,  passed  completely  through  the 
body  of  the  horse,  severing  its  vertebral  column  just  behind  the 
saddle  and  striking  the  rider  upon  a  pair  of  field  glasses  which  hung 
from  his  shoulder,  flattening  the  latter  to  the  thickness  of  a  hand 
against  the  upper  pelvic  and  lower  lumbar  region  of  the  left  side, 
and  together  with  the  force  of  the  explosion  knocked  the  rider  over 
the  head  of  the  mortalh'  wounded  animal.  He  was  able,  with  the 
aid  of  two  men,  to  get  upon  his  feet  and  experienced  great  pain  in 
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his  left  thigh,  leg,  and  foot  as  well  as  in  the  left  lumbar  region.  He 
lay  two  days  in  a  box  car,  the  pain  being  greater  lying  than  when 
sitting.  Finding  himself  miwounded,  except  for  a  bruise  where  the 
field  glasses  had  hung,  he  returned  to  duty  the  third  day,  in  spite 
of  his  pain,  and  was  with  his  company  sixteen  days  when  his  horse 
slipped  and  both  went  doA^ni,  the  man  striking  his  left  side.  He 
got  up  and  walked,  with  great  pahi  in  the  left  lumbar  region. 


Fig.  11. — Case  16.  Coiitu.siou  of  the  left  lumbo-.sacral  plexus.  The  hatched 
.nrea  was  markedly  hypcsthetic  to  touch,  pain,  and  temperature.  Note  particularly 
the  area  suppUed  by  the  ilio-hypogastric  nerve,  showing  that  all  nerves  from  the 
plexus  were  affected 


He  was  taken  to  an  improvised  hospital,  where  he  lay  for  one 
month.  At  the  end  of  that  time  he  attempted  to  walk  and  did  so 
for  two  or  three  hours,  follo^^'ing  which  the  pain  in  the  left  loin 
and  thigh  became  excruciating. 

He  entered  the  American  Ambulance  on  November  13,  1914, 
and  at  that  time  he  complained  of  severe  pain  in  the  left  lumbar 
region  and  dowii  the  left  lower  extremity  of  the  foot  posteriorly 
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and  inability  to  walk  because  the  slightest  weight  of  his  body  upon 
his  foot  increased  his  pain. 

He  was  a  man  aged  thirty  years,  of  large  frame  and  very  mus- 
cular. There  was  over  the  left  sacral  region  posteriorly,  the  last 
remnant  of  a  bruise.  There  was  no  evidence  of  atrophy  in  the 
left  lower  extremity,  but  even  light  pressure  over  the  left  lower 
abdomen  or  over  the  left  lumbar  region,  or  down  the  course  of  the 
sciatic,  produced  intense  pain.  Pressure  at  the  anterioi  iliac 
spine  caused  pain  below  the  great  trochanter.  The  crest  of  the 
ilium  was  very  tender  on  pressure;  even  the  slightest  pressure  on 
the  sole  of  the  foot  was  intolerable.  There  was  no  paralysis,  but 
extreme  movements  of  the  lower  extremity  increased  his  pain.  The 
knee  and  ankle  reflexes  were  preserved.  Over  the  entire  extremity 
existed  a  diminished  sensation  to  all  modalities  of  stimulation, 
which  amounted  almost  to  anesthesia.  This  hypesthesia  extended 
anteriorly  up  to  the  groin,  latterly,  and  toward  the  median  line, 
extended  upon  the  abdomen  about  4  cm.,  halfway  to  the  umbilicus. 
The  hypesthesia  also  obtained  over  the  left  half  of  the  penis  and 
scrotum,  posteriorly  the  hypesthesia  extended  up  over  the  hip  as  far 
as  the  level  of  the  top  of  the  sacrum. 

During  the  next  month  there  was  a  slow  return  of  acuteness 
of  sensation  throughout  the  extremity  and  a  partial  disappearance 
of  tenderness  of  the  lumbar  region,  but  the  sciatic  and  its  branches 
remained  very  sensitive  to  pressure,  and  pain  on  movement  of  the 
hip  remained.  He  was  able  to  move  the  knee  and  foot  without 
pain. 

On  December  12,  1914,  his  pelvis  and  lumbar  region  were  immo- 
bilized by  a  plaster  cast  extending  over  the  short  ribs  to  the  upper 
thighs.  During  the  next  six  weeks  the  pain  gradually  disappeared, 
and  sensation  became  completely  reestablished.  A  week  later  he 
was  fit  for  discharge  and  went  home  walking  with  crutches,  as  there 
was  still  some  tenderness  when  his  weight  was  permitted  to  rest  on 
his  left  foot.    The  left  sacro-iliac  joint  was  still  tender  to  pressure. 

The  following  conclusions  may  be  drawn  concerning  injuries  to 
peripheral  nerves  produced  by  shot  and  shell : 

1.  Laceration  and  contusion  may  be  differentiated  usually  by 
careful  neurological  examination.  In  some  cases  exposure  of  the 
nerve  at  the  site  of  the  injury  is  the  only  means  by  which  exact 
knowledge  of  the  nature  of  the  injury  to  the  nerve  is  obtained. 
Neither  test  of  function  nor  electrical  reaction  will  differentiate 
contusion  from  laceration. 

2.  Cases  of  simple  contusion  recover  slowly,  and  as  a  rule  com- 
pletely. 

3.  Gunshot  and  shell  wounds  causing  lacerations  of  the  nerves 
do  not  lend  themselves  readily  to  plastic  operations.  Because  of 
the  infection  weeks  and  months  elapse  before  ])lastic  work  can  be 
undertaken.  During  ten  months  no  recovery  in  such  cases  was 
obscr\ed. 
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THE   DIETETIC   MANAGEMENT    OF  HYPERCHOLESTERINEMIA 
IN  CASES  OF  CHOLEOTHIASIS. 

By  M.  a.  Rothschild,  M.D., 
N.  Rosenthal,  M.D., 

NEW   YORK. 

(From  the  Pathological  Laboratory,  Mount  Sinai  Hospital,  Xew  York  City.) 

The  relationship  of  cholesterin  to  gall-stone  formation  has  been 
emphasized  by  many  authors.  Xaunyn^  has  claimed  that  choles- 
terin is  an  excretory  product  of  the  epithelium  of  the  gall-bladder 
and  bile  ducts.  Aschoff  and  Bacmeister^  have  conclusively  shown 
that  when  cholesterin  is  found  in  the  epithelium  of  the  gall-bladder 
it  is  due  to  resorption  from  a  saturated  bile.  Aschoff  has  especially 
emphasized  the  mechanical  conditions  in  the  gall-bladder  and  ducts 
as  the  important  factor  in  the  formation  of  precipitation  stones  which 
consist  practically  of  pure  cholesterin.  Chauffard^  and  Bacmeister 
and  Havers^  have  called  attention  to  the  relationship  of  hyperchole- 
sterinemia  to  the  formation  of  gall-stones.  In  pregnancy  we  have  a 
physiological  hypercholesterinemia,  and  it  has  been  well  established 
that  gall-stone  formation  is  more  frequent  in  pregnant  women. 
Bacmeister  and  Havers  have  shown  in  their  work  on  a  pregnant  dog 
with  a  biliary  fistula  that  there  is  a  real  retention  of  lipoids  in  preg- 
nancy. With  the  birth  of  the  young  there  is  a  sudden  excretion  of 
the  retined  lipoids.  This  would  naturally  lead  to  an  excretion  of  a 
bile  more  or  less  saturated  with  cholesterin  with  a  resulting  tendency 
to  the  formation  of  pure  cholesterin  stones.  The  gross  and  micro- 
scopic appearance  of  these  stones  lends  strong  support  to  this  view. 
The  physical  characteristics  of  these  precipitation  stones  show  that 
they  are  composed  of  a  conglomerate  mass  of  cholesterin  and  are 
not  formed  by  a  gradual  deposit  in  concentric  layers,  demonstrating 
that  there  is  a  more  or  less  sudden  precipitation  of  cholesterin  from 
the  bile  in  the  gall-bladder  and  ducts. 

One  of  us-^  has  recently  shown  that  the  cholesterin  content  of  the 
blood  and  bile  depends  upon  the  type  of  food  the  organism  con- 
smnes.  Herbivora  ingest  relatively  small  quantities  of  cholesterin, 
and  consequently  show  relatively  small  quantities  in  their  blood 
and  bile;  whereas  the  diet  of  carnivora  and  omnivora  is  richer  in 

1  KUnik  der  Cholelithiasis,  Leipzig,  1892.  Munchen.  med.  Wr-hnschr.,  1898,  xiv, 
1293. 

-  Cholehthiasis,  Jena,  1909.  '  Legons  sur  la  Lithiase  Biliaire,  Paris,  1914. 

*  Deutsch.  med.  Wchnschr.,  1913,  Xo.  8. 

5  RothschHd,  Zieglei's  Beitr.,  1914,  Ix,  39,  66  and  227;  Proc.  Xew  York  Path.  Soc. 
1914,  xiv,  159,  229. 
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cholesterin  and  the  blood  and  bile  contain  correspondingly  higher 
quantities  of  cholesterin. 

The  complete  cholesterin  metabolism  was  outlined  by  one  of  us 
as  follows:  "There  is  no  synthesis  of  cholesterin  in  the  body.  Our 
supply  of  lipoids  is  maintained  by  our  food  intake.  P'ree  cholesterin 
is  esterized  in  the  intestinal  canal,  absorbed  by  the  lymphatics, 
delivered  to  the  blood  stream  and  then  distributed  to  the  body  cells. 
With  the  breaking  down  of  cells,  as  in  general  catabolic  processes, 
it  is  again  freed  to  the  blood  stream,  carried  to  the  IWer,  where  the 
endothelial  cells  possibly  produce  a  deesterization  (an  intermediary 
part),  excreted  with  the  bile  as  free  cholesterin  and  again  partially 
reesterized  and  reabsorbed  from  the  intestinal  tract  by  means  of 
the  lymphatics." 

It  was  also  demonstrated  chemically  that  in  experimental  hyper- 
cholesterinemic  states  the  blood  shows  a  normal  cholesterin  content 
before  the  cholesterin  content  of  the  liver  returns  to  normal.  In 
other  words,  in  an  animal  made  hypercholesterinemic  by  feeding 
pure  cholesterin,  the  cholesterin  in  the  blood  on  stoppage  of  the 
feeding,  gradually  returns  to  its  normal  figure,  the  bile  still  showing 
an  increase  and  the  liver  chemically  an  excess.  At  a  little  later 
period  this  excess  in  the  liver  is  excreted  until  the  cholesterin 
content  of  the  bile  returns  to  normal.  Chalatow^  has  produced 
small  concrements  in  the  gall-bladders  of  rabbits  by  feeding  large 
quantities  of  cholesterin.  He  also  demonstrated  that  these  con- 
crements consisted  of  practically  pure  cholesterin. 

Henes^  has  claimed  that  a  hypercholesterinemia  may  be  used  as 
one  of  the  differential  points  in  diagnosing  cholelithiasis  from  other 
abdominal  conditions,  especially  gastric  ulcer,  in  which  the  chole- 
sterinemia  is  either  normal  or  subnormal.  This  statement  has,  in 
fact,  many  elements  of  truth,  but  the  exceptions  are  manifold.  In 
five  cases  of  gastric  or  duodenal  ulcer  the  cholesterin  content  of  the 
blood  was  determined  and  gave  the  following  figures: 

0.097  per  cent.  0.166  per  cent.  0.248  per  cent. 

0.155         "  0.2.37 

It  is  evident  from  these  results  that  the  cholesterin  content  of  the 
blood  may  be  very  variable  in  this  condition.  Concomitant  pathol- 
ogical or  physiological  factors  that  may  cause  a  hypercholesterinemia 
must  be  considered  in  each  case.  For  example,  in  atherosclerosis  or 
chronic  nephritis  we  find  a  hypercholesterinemia  even  though  an 
ulcer  be  present.  Similarly,  patients  with  pyloric  obstruction  or 
repeated  vomiting  or  those  in  a  state  of  inanition  may  show  a  tran- 
sient hypercholesterinemia  even  in  the  presence  of  an  ulcer. 

Conversely,  all  cases  of  cholelithiasis  do  not  show  a  hypercholes- 

«  Ziegler's  Beitr.,  1913,  Ivii,  85. 

'  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  146. 
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terinemia.      Thirty-seven  cases  examined  by  the  authors  gave  tlie 
following  figures: 

0.425  per  cent.  0.237  per  cent.  0.205  per  cent.  0.162  per  cent. 

0.350  "  0.237  "  0.205  "  0.162 

0.330  "  0.235  "  0.200  "  O.IGO 

0.325  "  0.218  "  0.200  "  0.150 

0.290  "  0.215  "  0.200  "  0.150 

0.287  "  0.212  "  0.190  "  0.145 

0.281  "  0.212  "  0.175  "  0.135 

0.275  "  0.2115  "  0.170  "  0.132 

0.272  "  0.207  "  0.16G  "  0.132 

0.250 

The  highest  hj-percholesterinemia  was  found  in  cases  that  were 
jaundiced.  In  general,  it  may  be  stated  that  cases  of  cholelithiasis 
do  show  a  hypercholesterinemia.  However,  in  12  cases  there  was  a 
normal  cholesterin  content  of  the  blood,  yet  gall-stones  were  demon- 
strated at  operation.  The  explanation  of  this  group  evidently  lies 
in  the  fact  that  at  some  previous  period  a  hypercholesterinemia  was 
present,  as  precipitation  stones  were  found  in  the  gall-bladder  which 
automatically  reduced  the  hypercholesterinemia.  Unless  the  same 
physiological  and  pathological  factors  that  originally  caused  the 
hypercholesterinemia  persist  after  the  formation  of  the  stones  or 
unless  obstruction  results  from  the  stone  formation,  the  hyperchole- 
sterinemia will  not  reappear.  A  simple  obstruction  of  the  cystic 
duct  will  not  produce  a  hypercholesterinemia.  The  presence  of 
infection  will  reduce  the  cholesterin  content  of  the  blood  even  in 
cases  of  cholelithiasis.  In  three  such  cases  an  empyema  of  the 
gall-bladder  was  noted  and  in  two  of  them  the  cholesterin  content 
of  the  blood  was  0.132,  0.135  and  in  the  third  0.175  per  cent. 

We  have  observed  cases  in  which  the  gall-bladder  had  been 
removed  and  in  some  of  which  the  common  bile  duct  had  been 
drained,  and  despite  the  removal  of  the  gall-bladder,  thus  theoretic- 
ally reducing  the  chances  of  stagnation  in  this  organ,  a  hyperchole- 
.sterinemia  persisted  not  assignable  to  any  determinable  cause. 

This  has  led  us  to  divide  our  cases  of  cholelithiasis  into  the  fol- 
lowing groups : 

Group  I.  Cases  that  have  a  normal  cholesterin  content  of  the 
blood. 

Group  II.  Cases  that  are  hypercholesterinemic.  The  hyper- 
cholesterinemic  cases  are  in  turn  divided  into  the  following  groups: 

A.  Obstructive  hjTercholester- 1  temporary    Stricture. 

^"^1^1^  i  [New  growth,  etc. 

[  With  obstruction. 

B.  Diathetic  hvpercholester-        ..,.,      u.     i   ^         I  Intermit- 
•^^  {  \\  ithout  obstruc-         ,      , 

inemia  I        .  I      tent. 

*'°°  ( Permanent. 


ROTHSCHILD,    ROSENTHAL:    CHOLELITHIASIS  397 

We  shall  not  enter  into  a  lengthy  discussion  of  Group  I.  In  this 
group  are  included  stone  cases  which  subsequently  may  be  placed  in 
Group  II.  As  an  example,  a  patient  with  an  empyema  of  the  gall- 
bladder may  be  hypocholesterinemic  because  of  the  infection  but 
with  the  removal  of  the  gall-bladder  and  the  subsidence  of  the  in- 
fection a  condition  of  hypercholesterinemia  may  be  established  and 
the  case  would  then  belong  in  Group  II. 

The  obstructive  h^'percholesterinemias  in  Group  II  are  called 
temporary,  as  with  the  removal  of  the  obstruction  the  hyperchole- 
sterinemia disappears.  For  instance,  a  patient  with  an  afebrile 
obstructive  jaundice  is  hypercholesterinemic.  With  the  removal  of 
the  obstruction  the  cause  of  the  hypercholesterinemia  is  likewise 
removed,  the  cholesterin  content  of  the  blood  returns  to  normal  and 
the  patient  then  belongs  to  Group  I . 

There  is,  however,  in  Group  II  a  second  class  of  patients  who  are 
more  or  less  continuously  hypercholesterinemic.  These  we  have 
called  the  diathetic  group,  or  those  having  a  cholesterin  diathesis. 
We  do  not  wish  to  report  these  cases  in  detail  until  we  have  observed 
them  over  much  longer  periods.  At  present  we  wish  only  to  point 
out  the  general  principles  involved.^  A  typical  case  of  this  group 
will  serve  as  an  example : 

Case  History. — A  woman,  aged  thirty  years,  had  a  cholescystec- 
tomy  performed  one  year  ago  for  cholelithiasis.  The  common  bile 
duct  was  drained.  She  remained  free  of  symptoms  for  two  months, 
when  the  symptoms  returned.  There  were  mild  attacks  of  pain  in 
the  right  upper  abdominal  quadrant.  These  pains  occasionally 
radiated  to  the  back  and  shoulder.  Associated  with  the  attacks 
there  was  nausea,  sour  eructations,  and  occasionally  vomiting.  The 
duration  of  the  symptoms  Avas  usually  from  twenty-four  to  seventy- 
two  hours.  No  elevation  of  temperature  was  ever  noted.  The 
attacks  increased  in  frequency  and  were  accompanied  by  sliglit 
jaundice,  which  disappeared  in  the  free  intervals.  1'he  fretiuency  of 
tiie  attacks  and  the  more  frecpient  recurrence  of  jaundice  caused  the 
patient  to  seek  surgical  interference.  Upon  operation  a  dilated 
common  duct  was  found  containing  soft,  yellowish-black  debris  with 
a  few  small  rounded  stones.  The  common  bile  duct  was  drained  for 
several  days,  the  tube  eventually  removed  and  tlie  fistula  allowed 
to  heal. 

Numerous  studies  were  made  by  us  upon  patients  of  this  diathetic 
group.  We  have  thus  far  observed  nine  individuals  belonging  to 
this  group.  After  cholecystectomy  these  patients  remain  free  of 
symptoms  for  three  months  to  one  year.  Six  of  the  nine  patients 
again  sought  surgical  relief  within  seven  months  to  three  years  after 
the  primary  operation.  Three  patients  with  definite  symptoms  at 
present  have  not  yet  submitted  to  a  secondary  operation.    Examina- 

'  Studies  on  this  group  will  ho  reported  later, 
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tion  of  the  blood  in  these  nine  cases  shows  that  they  all  are  hyper- 
cholesterinemic;  the  cholesterin  content  of  the  bloods  being  as 
follows : 


0.350  per  cent. 

0.281  per  cent. 

0.272  per  cent 

0..330 

0.280 

0.237 

0.325 

0.275 

0.218 

We  have  further  divided  this  group  into  cases  with  obstruction 
and  cases  without  obstruction.  In  those  with  obstruction,  the 
removal  of  the  obstruction  should  remove  the  cause  of  the  hyper- 
cholesterinemia  as  in  Group  A.  If  after  removal  of  the  obstruction, 
however,  the  patients  remain  persistently  hj^percholesterinemic, 
they  then  belong  to  Group  B.  the  diathetic  group.  In  the  cases  with- 
out obstruction  we  have  again  two  classes:  those  with  intermittent 
h\^ercholesterinemia  and  those  with  permanent  hypercholester- 
inemia.  As  an  example  of  the  intermittent  type  the  following  may 
be  cited :  A  patient  with  gradually  progressing  h\T)ercholesterinemia 
develops  a  mild  or  severe  attack  of  cholelithiasis.  The  precipitation 
of  the  retained  lipoids  in  the  gall-bladder  or  bile  ducts  in  the  form  of 
cholesterin  stones  or  cholesteatomatous  material  with  or  without 
subsequent  expulsion  automatically  diminishes  the  cholesterin  con- 
tent of  the  blood.  Because  of  the  diathesis,  however,  the  cholester- 
inemia  again  increases  until  once  more  relieved  by  lipoid  precipita- 
tion. The  permanent  hypercholesterinemias  are  of  similar  nature, 
but  in  them  the  cholesterin  content  of  the  blood  at  no  time  returns  to 
normal  values. 

The  question  naturally  arises,  AYhy  are  the  cases  in  this  diathetic 
group  h^-percholesterinemic;  In  an  attempt  to  determine  this  point 
we  have  carried  out  systematic  studies  on  this  group  as  follows: 
The  cholesterin  content  of  the  blood  was  determined  before  opera- 
tion and  at  frequent  intervals  both  during  and  after  the  drainage 
period.  Cholesterin  determinations  were  also  made  in  the  bile  in 
twenty-four  hour  specimens.  Lastly,  the  stones  removed  at  opera- 
tion were  quantitatively  analyzed.  The  patients  reported  to  us  at 
regular  intervals  for  cholesterin  determinations  of  the  blood  while 
under  dietary  control,  even  after  they  left  the  hospital. 

Mrs.  M.  Dr.  J.  C.  A.  Gerster.  Primary  operation,  cholecys- 
tectomy. 

Second  operation,  P^ebruary  IS,  1915,  choledochotomy.  The  com- 
mon bile  duct  was  found  to  contain  fairly  large  quantities  of  yel- 
lowish-black granular  material  with  a  few  small  yellowish  rounded 
stones.  Chemical  examination  of  these  stones  and  the  granular 
material  demonstrated  that  they  consisted  of  practically  pure  chole- 
sterin mixed  with  small  quantities  of  bile  pigments. 


Bile. 

Cholesterin 

Quantity. 

content. 

c.c. 

% 

220 

0.07 

150 

0.110 

110 

0.09 

50 

0.087 

200 

0.12 

450 

0.132 

420 

0.075 

360 

0.068 
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Blood. 
Cholesterin 
content. 
Date.  % 

Feb.   18 0.280 

19 

21 0.103 

22 

23 0.155 

24 

25 

26 

27 

29 0.095 

Mar.  10 0.130 

AprU  22 0 .  162 

May     5 0.187 

20 0.178 

June     4 0.155 

Sept.  16 0.168 

This  case  was  chosen  as  an  example,  as  it  is  the  case  we  have 
observed  over  the  longest  period.  The  blood  was  obtained  only 
upon  the  day  following  operation.  It  is  reasonable  to  suppose  that 
if  we  had  obtained  the  blood  previous  to  the  operation,  the  choles- 
terin content  would  have  been  higher,  as  anesthesia,  the  elevation 
of  temperature,  and  drainage  of  the  common  bile  duct  may  all  be 
regarded  as  factors  tending  to  diminish  the  cholesterinemia.  An 
analysis  of  these  figures  shows  the  following  important  points: 

1.  The  patient  is  hypercholesterinemic  at  the  time  of  operation 
(0.280  per  cent.). 

2.  The  material  found  in  the  bile  ducts  is  practically  pure  choles- 
terin admixed  with  some  bile  pigments. 

3.  With  the  loss  of  most  of  the  bile,  and  the  consequent  prevention 
of  reabsorption  from  the  intestinal  tract,  the  content  of  the  blood  in 
cholesterin  falls  below  normal  (0.103  per  cent.). 

4.  With  the  removal  of  the  drainage  tube  (on  February  29)  the 
blood  begins  to  reach  normal  figures  (0.130  per  cent.). 

5.  With  unrestricted  diet  until  May  5  a  slight  hypercholester- 
inemia  is  again  present  (0.187  per  cent.). 

6.  From  May  until  September  the  cholesterin  content  of  the  blood 
is  kept  within  normal  limits  by  purely  dietetic  measures. 

Analyzing  the  above  figures  more  closely  we  develop  the  following 
facts  as  well:  The  h;y^ercholesterinemia  was  relieved  before  the 
cholesterin  content  of  the  bile  returned  to  normal.  The  drainage 
tube  became  plugged  on  the  22d,  and  less  bile  was  drained,  only 
56  c.c.  Thus  more  bile  reached  the  duodenum,  and  as  a  result  the 
blood  promptly  rose  from  0.103  to  0.155  per  cent.  When  drainage 
was  reestablished  the  cholesterin  content  of  the  blood  again  fell 
below  normal.  The  character  of  the  bile  drained  during  the  first 
few  days  gives  interesting  confirmatory  evidence.  It  contained 
much  granular  debris  consisting  of  cholesteatomatous  material.    The 
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physical  characteristics  of  the  bile  became  normal  on  the  25th.  The 
])atient  was  practically  on  a  cholesterin-free  diet  until  the  23d,  dur- 
ing which  period  large  quantities  of  retained  lipoids  were  excreted. 
After  this  period  the  patient  was  allowed  an  ordinary  hospital  diet 
containing  rather  large  quantities  of  lipoids,  and  the  cholesterin  con- 
tent of  the  bile  increased.  The  diet  was  again  changed,  so  that 
practically  no  cholesterin  was  ingested,  and  the  cholesterin  content 
of  the  bile  fell  to  normal  figures.  From  February  29  to  March  5, 
even  though  the  drainage  tube  had  been  removed,  there  was  con- 
siderable escape  of  bile  from  the  incompletely  closed  fistula  which 
served  to  maintain  the  cholesterin  content  of  the  blood  at  a  low 
figure.  On  March  10  the  fistula  was  almost  closed  and  the  choles- 
terin content  of  the  blood  promptly  rose  to  normal.  From  this  time 
on  a  restricted  diet  free  from  lipoid-rich  foods  the  blood  cholesterin 
remained  within  normal  limits. 

We  feel  that  we  have  demonstrated  a  definite  relationship  between 
hypercholesterinemia,  the  character  of  the  stones  in  the  bile  ducts, 
and  the  physiology  of  the  operative  procedures  used  in  helping 
these  patients.  The  drainage  of  the  bile  ducts  reduced  the  hyper- 
cholesterinemia and  drains  the  liver  of  the  excess  of  retained  lipoids. 
These  patients  are  thus  relieved  until  a  reaccumulation  of  cholesterin 
takes  place.  It  is  evidently  not  feasible  to  repeatedly  drain  the 
common  bile  ducts ;  hence  other  methods  of  treatment  were  investi- 
gated. The  natural  question  which  arises  is,  why  are  these  people 
continuously  h^q^ercholesterinemic?  We  cannot  explain  this  phe- 
nomenon on  an  obstructive  basis  alone,  as  hypercholesterinemia  is 
found  in  this  diathetic  group  even  in  the  absence  of  obstruction. 
Where  obstruction  due  to  precipitated  material  does  occur  chemical 
examination  proves  the  nature  of  the  obstructing  substance  to  be 
cholesterin. 

The  following  question  also  suggests  itself:  What  is  the  source  of 
the  cholesterin,  and  why  do  not  these  individuals  excrete  it  as  does 
the  normal  person?  One  of  us  has  shown  that  the  only  source  of 
cholesterin  is  the  food  intake  and  the  bile  is  the  only  medium  of 
excretion  for  the  absorbed  lipoids.  Careful  investigation  of  the 
diets  of  these  patients  re\'eals  no  conclusive  facts.  They  eat  prac- 
tically the  same  kinds  of  food  as  the  normal  individual.  We  must 
presuppose  some  inherent  physiological  weakness  or  diathesis  to 
explain  the  retention  of  cholesterin.  Exactly  as  some  individuals 
have  a  so-called  gouty  or  uric  acid  diathesis  with  a  retention  of 
uric  acid,  these  individuals  retain  their  lipoids.  That  is,  there  is  a 
retention  hypercholesterinemia,  the  excretion  of  a  more  or  less 
saturated  bile,  and  ultimate  precipitation  of  tlie  retained  cholesterin 
in  the  gall-bladder,  the  common  duct  and  its  finer  radicals.  The 
subsidence  of  an  attack  means  that  the  patient  has  rid  himself  of 
the  obstruction  and  will  be  in  good  health  until  the  saturation  point 
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in  the  blood  and  bile  is  again  reached.  We  have  no  evidence  that 
this  is  due  to  some  disturbance  in  the  liver,  as  in  hepatic  disease 
such  as  cirrhosis  and  acute  atrophy  we  have  constantly  found  a 
hypocholesterinemia  and  not  a  hypercholesterinemia.  We  wish  to 
point  out  that  this  is  a  real  diathesis,  and  that  only  in  this  type  of 
individuals  do  we  get  the  previously  described  train  of  symptoms. 
This  diathesis  undoubtedly  has  a  definite  etiological  relationship  to 
other  conditions  which  we  are  investigating  (atherosclerosis,  etc.). 

The  recognition  of  this  diathesis  is  extremely  important  for  the 
patient.  We  feel  that  under  proper  dietetic  management  in  a  large 
percentage  of  these  cases  a  secondary  operation  might  be  avoided. 
One  should  examine  the  blood  of  every  case  of  cholelithiasis  with- 
out jaundice  for  cholesterin  before  operation.  If  the  patient  has  a 
hypercholesterinemia,  he  probably  belongs  to  Group  II.  In  the 
presence  of  hypercholesterinemia,  provision  should  be  made  for 
drainage  of  the  bile  to  deplete  the  body  of  the  retained  lipoids.  The 
drainage  tube  should  not  be  removed  until  the  blood  and  bile  show 
a  normal  cholesterin  content,  and  during  this  period  the  diet  should 
be  low  in  lipoids.  After  removal  of  the  drainage  tube  and  the 
closure  of  the  fistula  the  blood  should  again  be  examined,  and  if  the 
cholesterin  content  is  high  the  patient  definitely  belongs  to  Group  11. 

Further  accumulation  of  cholesterin  can  be-  controlled  by  dietetic 
measures.  The  principles  of  dietetic  management  are  based  on  the 
following  experimental  facts:  It  is  extremely  difficult  to  cause  a 
hypercholesterinemia  in  a  dog  by  feeding  pure  cholesterin,  as  the 
excess  is  rapidly  excreted  through  the  bile.  l.t  was  thought  that  by 
tying  the  common  bile  duct  and  then  feeding  pure  cholesterin  an 
extreme  grade  of  rapidly  developing  hypercholesterinemia  would 
result.  However,  no  greater  hypercholesterinemia  developed  than 
is  explainable  by  the  obstruction  of  the  common  duct  due  to  the 
ligature.  In  other  words,  free  cholesterin  as  such  in  the  absence  of 
bile  is  not  absorbed  from  the  intestine.  To  the  same  dog  free  chole- 
sterin plus  bile  from  another  dog  was  fed  and  a  slightly  greater 
absorption  resulted.  PVee  cholesterin  plus  bile  and  fat  were  fed 
simultaneously  and  still  greater  absorption  was  demonstrated.  The 
feeding  of  these  substances  in  combination  practically  amounted  to 
feeding  cholesterin  esters,  and  subsequently  when  cholesterin  esters 
were  fed,  the  maximum  amount  of  absorption  resulted. 

Using  these  facts  as  a  basis  of  dietetic  treatment,  we  believe  first 
that  since  the  cholesterin  content  of  the  blood  is  dependent  upon 
the  cholesterin  content  of  the  food,  by  diminishing  the  latter,  we  can 
correspondingly  diminish  the  former;  and  second,  that  by  rendering 
the  absorption  of  cholesterin  as  difficult  as  possible,  the  cholesterin 
content  of  the  blood  will  also  be  lowered.  These  two  conditions  can 
be  satisfied  by  placing  the  patient  on  a  fat-free  diet  which  both 
excludes  lipoids  to  a  large  extent  and  renders  difficult  the  esterization 
of  the  free  cholesterin  in  the  food. 
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Our  foods  in  general  are  poor  in  cholesterin  esters.  Those  articles 
of  diet  which  are  rich  in  lipoids  are  excluded — eggs,  cream,  butter, 
meat,  and  fish.  On  a  strict  practically  lipoid-free  diet,  only  vege- 
tables are  allowed,  excluding  beans  and  peas  which  are  fairly  rich  in 
a  metameric  product,  phylocholesterin.  All  other  vegetables,  as  well 
as  cereals  and  sugars,  are  allowed.  The  milk  should  be  skimmed  and 
fat-free  buttermilk  permitted.  This  diet  is  so  strict  that  the  majority 
of  patients  will  not  maintain  it  for  a  long  period;  therefore  we  have 
devised  "fast  and  feast  day"  periods.  For  three  or  four  days  a  week 
the  patient  \i\es  on  the  strict,  lipoid-free  diet  outlined  above,  the 
so-called  fasting  periods,  which  serves  to  deplete  the  organism  of 
the  stored-up  lipoids.  For  the  next  three  or  four  days,  dependent 
upon  the  grade  of  the  hypercholesterinemia,  a  more  liberal  diet  is 
permitted,  the  so-called  "feast  days."  On  the  "feast  days"  the 
patient  is  allowed,  in  addition  to  the  articles  stated  above,  well- 
cooked  lean  meats  and  fish,  excluding  salmon,  shad,  and  bluefish, 
the  fat  content  of  which  is  high.  Oleomargarin  is  allowed  instead 
of  butter.  On  this  regime  we  have  controlled  and  reduced  the 
lipoid  content  of  the  blood  of  our  series  of  cases.  In  one  case  the 
hypercholesterinemia  which  was  0.330  per  cent,  (normal  0.160  to 
0.180  per  cent.)  was  reduced  to  0.233  per  cent,  in  fourteen  days;  in 
another  from  0.350  to  0.268  per  cent,  in  ten  days.  In  four  other 
cases  the  cholesterin  content  of  the  blood  has  been  maintained  at 
the  normal  figure  since  operation,  a  period  of  two  to  eight  months. 
The  first  two  cases  cited  above  have  not  as  yet  required  a  secondary 
operation.  Our  other  cases  are  too  recent  to  determine  the  per- 
manent effect  of  dietetic  treatment  and  will  be  reported  after  a 
longer  period  has  elapsed. 

Three  cases  were  not  treated  dietetically.  One  had  a  cholesterin 
content  of  the  blood  of  0.200  per  cent,  on  January  22,  1915,  which 
fell  after  drainage  for  four  days  to  0.125  per  cent.,  but  again  rose 
to  0.195  per  cent,  on  July  18.  The  second  case  had  before  operation 
a  hypercholesterinemia  of  0.250  per  cent.,  which  after  drainage  for 
eight  days  fell  to  0.166  per  cent,  but  seven  weeks  later  again  rose  to 
0.210  per  cent.  A  third  case  at  the  time  of  operation  had  a  hyper- 
cholesterinemia of  0.275  per  cent,  and  three  months  later  a  hyper- 
cholesterinemia of  0.245  per  cent.  These  cases  we  are  at  present 
using  as  controls  to  determine  whether  or  not  they  will  develop 
symptoms  in  contradistinction  to  those  cases  treated  dietetically. 

For  the  present  we  simply  wish  to  point  out  the  results  of  our 
studies  in  these  groups  of  cases  and  to  especially  emphasize  the  fact 
that  there  is  one  group  of  cases  which,  despite  the  removal  of  the 
gall-bladder  or  the  removal  of  any  cause  for  an  obstructive  hyper- 
cholesterinemia, remains  or  soon  becomes  hypercholesterinemic. 
These  cases  are  frequently  submitted  to  secondary  operations  with 
only  temporary  relief  of  symptoms.    We  have  also  shown  that  ade- 
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quate  drainage  of  the  bile  reduces  this  hypercholesterinemia,  and 
that  these  patients,  if  promptly  put  upon  properly  selected  diet, 
will  not  develop  a  h\q3ercholesterinemia.  Whether  or  not  they  may 
develop  subsequent  symptoms  we  must  at  present  leave  open  until 
we  have  observed  our  cases  for  a  longer  period  of  time.  However, 
we  feel  that  if  the  hypercholesterinemia  can  be  controlled  we  will 
have  solved  at  least  one  of  the  important  etiological  factors  in  these 
individuals  suffering  from  chronic  cholelithiasis. 


INFLUENZAL  MENINGITIS,  WITH  REPORT  OF  A  CASE.i 
By  Robert  G.  Torrey,  M.D., 

PHILADELPHIA,   PA. 

Cerebrospinal  meningitis  caused  by  the  influenzal  bacillus  is 
reported  not  infrequently,  and  probably  often  occurs  without  recog- 
nition, as  there  is  nothing  in  the  course  or  symptomatology  of  this 
disease  to  distinguish  it  from  meningitis  due  to  other  acute  infections. 
The  only  means  of  diagnosis  is  a  careful  bacteriological  examination 
of  the  spinal  fluid. 

In  1911  Flexner^  published  a  summary  of  the  information  pos- 
sessed regarding  this  condition  up  to  that  date,  and  earlier  in  the 
same  year  ^Yollstein*  reviewed  this  subject  thoroughly,  collecting 
49  cases  from  which  the  influenza  bacillus  was  recovered  in  pure 
culture  and  9  in  which  it  occurred  with  other  organisms.  Simon,* 
at  about  the  same  time,  reported  2  cases  and  collected  41,  including 
12  not  in  Wollstein's  series.  These  two  series  combined  gave  a  total 
of  61  cases  of  pure  infection  and  9  of  mixed,  with  only  five  recoveries. 
Since  that  time  I  have  noted  reports  of  26  additional  cases  with  two 
recoveries.  A  review  of  these  reports  tends  to  confirm  pre\ious 
figures  regarding  the  high  mortality  of  the  disease.  Including  my 
own  case,  89  cases  show  only  eight  recoveries. 

Wollstein  seems  to  have  made  a  real  advance  in  the  specific  treat- 
ment (jf  this  infection.  A  serum  was  prepared  by  immunizing  a 
goat  by  means  of  virulent  strains  of  the  influenza  bacillus,  and  with 
this  serum  she  was  able  to  successfully  control  experimental  influ- 
enzal meningitis  in  monkeys,^  The  disease  was  rapidly  and  invari- 
ably fatal  in  the  untreated  animals,  but  complete  recovery  without 
complications  was  obtained  by  the  intra-dural  injection  of  serum. 

'  Read  before  the  Section  on  Internal  Medicine  of  the  College  of  Physicians  of 
Philadelphia,  January,  1916. 

2  .Jour.  Am.  Med.  As.sn.,  vii,  No.  1,  10. 

'  Am.  .Jour.  Dis.  of  Children,  1911,  1,  42. 

<  Monat(-<'hrilto  f.  Kiiiderheilk.,  1910,  9,  .519,  ori«. 

»  WoUsteia,  .Jour.  Exp.  Med.,  1911,  xiv,  73. 
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The  case  reports  published   since  Wollstein's  paper  appeared 
inchide  the  follo^-ing: 

1.  Hymanson.     New    York  Med.   Jour.,   December  5,   1909. 
Age,  six  and  a  half  months.     Fatal.     Ill  three  weeks. 

2.  Age,  eight  months.     Fatal.     Ill  ten  days. 

3.  Brem  and  Zeiler.    .4m.  Jour.  Dis.  of  Children.    1911,  I,  417. 
Age,  eighteen  months.     Fatal. 

4.  Age,  twenty-three  months.     Fatal. 

5.  Clemens  and  Gould.     Arch.  Ped.,  1911.    Age,  seven  months. 
Fatal.     Ill  eight  days. 

6.  Rhea.     Arch.  hit.  Med.,  1911,  viii,  132.     Age,  six  months. 
Fatal.     Ill  four  daj^s. 

7.  Age,  five  years.     Fatal.     Ill  eighty-nine  days.     (Internal 
hydrocephalus.) 

8.  Klinger.      Correspond. - Jilait.  f.  Schweiz.  Acrtz.,  1912,  1289. 
Age,  two  3'ears.     Fatal. 

9.  Age,  five  years.     Fatal. 

10.  Age,  five  years.     Fatal. 

11.  Age,  twenty-six  years.     Recovery. 

12.  Jiindell.     Hygiea,  Stockholm,  1912,  Ixxiv,  No.  3.    Infant. 
Fatal. 

13.  Giese.      Ugesk.f.  Laeger.,  1913,  xxs\     Ref.  Jour.  Am.  Med. 
Assn.,  1913,  1,  1G75. 

14.  Ross  and  Moore.     Brit.  Med.  Jour.,  1913,  II,  vol.  25.     Age, 
thirteen  months.     Fatal.     Five  punctures. 

15.  Tebbut.     Med.   Jour.   Australia,  October  31,   1914.     Age, 
eight  months.     Fatal.     Ill  thirteen  days. 

16.  Grasty.     Am.   Jour.   Obst.,  Ixvii,    1031.     Age,   two  years. 
Fatal.     Ill  fifteen  days. 

17.  Ely  and  Weingart.     Jour.  Iowa  State  Med.  Soc,  1915,  v-x. 
Age,  tln-ee  and  a  half  years.     Fatal.     Ill  eighteen  days. 

18.  Hill    and    Packard.    Lancet-Clinic,    1915,    xii,  723.    Age, 
twenty-two  years.     Fatal.     Ill  sixteen  days. 

19.  Age,  two  years.     Fatal.     Ill  two  weeks. 

20.  Age,  five  months.     Fatal.     Ill  nineteen  days. 

21.  Age,  four  months.     Recovery.     Ill  thirteen  days. 

22.  Age,  five  months.     Fatal.     Ill  seven  days. 

23.  Prasek  and  Zatelli.     J]'ieu.  kUn.  Wchnschr.,  xxiv.  No.  2(3. 
Age,  eighteen  months.     Fatal.     Ill  sixteen  days. 

24.  Roland.     Lancet,  1915,  II,  704.     Age,  four  months.     Fatal. 
Ill  fifteen  days. 

25.  Ducrot.      Rev.  med.  de  la  Franche  comte.     Age  thirty-two 
years.     Fatal.     Ill  six  days. 

26.  Imperatori.     Laryngo-scoye ,   1915,  580.     Fatal.     Ill  twelve 
days. 

27.  Torrey.     Age,  eleven  years.     Recovery.     Ill  four  weeks. 

28.  Age,  eight  months.     Fatal.     Ill  seventeen  days. 
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Herbert  Henr;v'*  reports  9  cases  of  meningitis  in  which  an  influenza- 
Hke  organism  was  recovered  from  the  spinal  fluid.  In  three  of  these 
cases  the  fluid  was  sent  to  his  laboratory  for  examination,  but  he  did 
not  get  reports  on  the  chnical  history  of  the  patients.  In  2  the 
culture  died  without  sufficient  study.  Henry  regards  the  organism 
as  similar  to,  but  distinct  from,  the  true  Pfeifier  bacillus,  though 
from  the  description  of  the  cultures  and  inoculation  experiments  it 
seems  probable  that  he  was  dealing  with  the  influenza  bacillus. 

Sayce^  reports  7  similar  cases  of  meningitis  occurring  in  ^Melbourne 
from  1906  to  1910.  One  patient  lived  for  six  months;  in  all  the 
others  the  duration  of  disease  was  under  three  weeks.  The  ages 
varied  from  five  months  to  five  years.  One  patient,  aged  four  years, 
recovered;  all  the  others  died.  Sayce  was  unable  to  say  whether 
this  organism  was  identical  with  the  influenza  bacillus,  but,  as  in 
Henry's  cases,  the  description  makes  it  seem  probable  that  these 
were  cases  of  influenzal  meningitis.  Owing  to  the  doubt  expressed 
as  to  the  identity  of  the  organisms,  these  cases  are  not  included  in 
the  above  series. 

My  case  was  of  particular  interest  in  that  it  afl'orded  an  oppor- 
tunity for  the  trial  of  ^Yollstein's  serum,  of  which  a  supply  was 
furnished  through  the  kindness  of  the  Rockefeller  Institute. 

Case  I. — A  girl,  aged  eleven  years,  of  good  development,  in 
normal  health,  intelligent  and  bright,  became  ill  on  November  15, 
1915.  Showed  fever,  general  muscular  pains,  chills,  stuffy  feeling 
in  the  head,  and  vomiting.  She  complained  of  a  very  severe  head- 
ache localized  over  the  left  eye,  and  occasional  nausea  and  vomiting. 
She  showed  a  pulse  of  120  and  a  temperature  of  103°.  Marked 
tenderness  over  the  frontal  sinus  on  the  left.  Lungs  were  normal. 
Reflexes  normal.    Xo  stiffness  of  the  neck. 

November  16.  Examined  by  Dr.  Packard,  who  reported  that  he 
found  the  nose  and  ears  normal,  and  could  find  no  e^■idence  of  any 
pus  collection  in  the  sinuses.  Tenderness  over  the  sinus  has  now 
disappeared. 

November  17.  Seen  by  Dr.  Stengel  in  consultation.  There  was 
stiffness  of  the  legs  and  pain  down  the  legs  and  marked  rigidity  of 
the  neck.  Kernig's  sign  present.  Photophobia  marked.  Tempera- 
ture continued  from  102°  to  104°.  ^Mentality  clear.  Knee-jerks 
diminished.  Spinal  puncture  showed  fluid  turbid  and  under  in- 
creased pressure.  The  smear  from  this  fluid  showed  the  turbidity 
to  be  due  to  cells  which  were  nearly  all  polymononuclear,  and  there 
were  present  great  numbers  of  organisms  both  in  the  cells  and  free. 
Dr.  Wolferth,  who  examined  the  specimen,  stated  that  the  orga- 
nisms seen  on  the  smear  were  probably  meningococci,  but  that  they 
were  not  t^^jical,  and  that  he  could  not  make  a  certain  diagnosis 
until  he  had  cultered  the  fluid.    About  .'50  to  40  c.c.  of  fluid  was  with- 
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drjiu'ii  and  lo  c.c.  of  antimeningococcic  serum  introduced.  There 
was  a  (Irt)p  of  temperature  and  marked  relief  from  the  subjective 
symptoms  fallowing  the  tapping,  but  the  temperature  rose  again 
after  a  few  hours.  The  stiffness  of  the  neck  increased  and  retraction 
of  the  head  and  arching  of  the  back  became  very  marked.  The 
patient  is  now  lying  on  the  side  with  the  head  stiffly  retracted,  so 
that  the  back  of  the  head  lies  almost  against  the  spinal  column. 
There  is  no  paralysis  of  the  arms,  but  movement  of  the  legs  caused 
a  great  deal  of  pain. 

November  18.  The  second  injection  of  antimeningococcic  serum 
was  given  today.  The  fluid  was  more  turbid  than  at  the  first  tap- 
ping, but  the  organisms  were  found  to  be  largely  intracellular. 
Hexamethylenamin,  gr.  x,  every  six  hours. 

November  20.  Dr.  Wolferth  reported  a  pure  culture  of  influ- 
enza bacillus,  and  a  supply  of  anti-influenza  serum  was  kindly  for- 
warded from  the  Rockefeller  Institute.  There  was  very  marked 
retraction  of  the  head  and  stiffness  of  the  back,  and  slight  internal 
strabismus  of  the  right  eye.  Diminished  knee-jerks.  Temperature 
from  102°  to  104°.  Pulse  108  to  120.  Mentality  clear.  Consider- 
able twitching,  also  hoarseness  and  great  difficulty  in  swallowing. 
Thirty  c.c.  of  fluid  were  withdrawn.  Very  turbid,  organisms  prac- 
tically all  intracellular.  Fifteen  c.c.  of  the  serum  introduced.  There 
was  very  intense  pain  in  the  hip,  thigh,  and  leg  on  the  side  which  the 
patient  lay.  This  seemed  to  be  accompanied  by  muscular  spasm, 
and  was  apparently  agonizing  in  its  intensity.  After  introducing 
the  serum  there  was,  as  before,  a  prompt  subsidence  of  the  tempera- 
ture and  pulse,  followed  by  a  sharp  febrile  reaction  which  lasted  a 
few  hours  and  dropped  again.  The  condition  of  the  patient  now 
seemed  better  than  before,  and  the  back  was  a  little  less  rigid,  the 
strabismus  disappeared,  photophobia  less.  Seen  by  Dr.  Martin  in 
consultation. 

November  21.  Less  arching  of  the  back,  the  neck  retracted  as 
before,  considerable  difficulty  in  swallowing,  and  some  hoarseness. 
Patient  seemed  brighter  than  the  day  before.  Slept  at  short 
intervals.  Injected  15  c.c.  anti-influenzal  serum,  after  withdrawal 
of  35  c.c.  very  turbid  fluid. 

November  23.  Lumbar  puncture.  Removal  of  30  c.c.  Very 
turbid.  Injection  of  15  c.c.  of  anti-influenzal  serum.  This  injection 
caused  extreme  pain  in  the  legs,  as  did  the  previous  ones.  Occa- 
sionally slightly  delirious. 

November  28.  Temperature  has  ranged  from  99°  to  103.4°,  with 
irregular  course.  The  pulse,  for  the  most  part,  below  100,  and  the 
patient,  on  the  whole,  has  seemed  very  much  better  for  the  past 
few  days.  Sleeping  well  all  night.  Mentality  clear.  Spinal  punc- 
ture was  done  today  and  40  c.c.  of  fluid  withdrawn. 

December  1.  Very  irritable;  exceedingly  hungry  all  day.  Neck 
more  mobile,  no  pain.    Pupils  show  prompt  reaction,  no  strabismus. 
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Iviiee-jerks  normal.  Spinal  fluid  opalescent,  less  turbid  than  pre- 
vious specimen,  and  fair  amount  of  fibrin  collected  on  standing. 
Organisms  somewhat  fewer  yesterday,  all  intracellular.  Pressure, 
300  mm.  Withdrawal  of  35  c.c,  fluid.  Vertical  and  temporal  head- 
ache, which  quickly  subsided.  Pressure  ISO  mm.  Patient  looks 
much  better  than  heretofore.  Less  irritable,  and  less  nervous  after 
tapping. 

December  2.  Temperature  has  been  normal  all  the  afternoon. 
Pulse  regular;  88  to  96.  Pressure,  300  mm.  Took  out  7  c.c.  more 
after  brief  rest.  Back  less  rigid,  appetite  good,  still  somewhat 
irritable,  no  pain.  Spinal  fluid  shows  slight  opalescence;  about  the 
same  as  yesterday.  Six  rabbits  injected  day  before  yesterday,  two 
controls  with  emulsion  of  bacilli,  four  animals  with  serum  and 
emulsion.    All  are  alive  and  apparently  well. 

December  3.  Thirty-five  c.c.  withdrawn,  prese ure  dropped  from 
28  to  14  cm.  With  the  withdrawing  of  the  final  5  c.c.  pressure  fell 
to  11  cm.  The  smears  from  this  fluid  showed  few  organisms,  and 
they  were  contained  in  relatively  few  cells,  i.  e.,  an  occasional  leu- 
kocyte was  found  which  was  full  of  organisms,  but  these  were  rare. 

December  4.  Withdrew  about  35  c.c,  slightly  turbid.  Smear 
showed  no  organisms.    Pressure  26  cm.,  fell  to  14. 

December  5.  Temperature  normal;  pulse  100  to  108;  no  tap- 
ping.   No  pain  or  headaches. 

December  6.  Temperature  reached  102°  last  night;  pulse  112. 
Slept  soundly,  but  there  was  a  good  deal  of  twitching  of  the  muscles 
during  sleep.  Today,  seems  very  well,  appetite  good,  pulse  per- 
fectly regular,  no  pain,  neck  still  retracted.    Did  not  tap. 

December  17.  Another  puncture  was  done  on  December  8  on 
account  of  nervousness  and  irritability.  Pressure  was  26  cm.,  which 
was  reduced  to  13  cm.  by  withdrawal  of  30  c.c.  of  fluid.  Fluid 
showed  very  slight  turbidity.  Xo  organisms  found  in  the  smear. 
Leukocytes  and  polynuclears  about  equal  in  number.  Thereafter 
the  temperature  remained  about  normal,  never  reaching  99.  On 
December  15  another  puncture  was  done.  Thirty  c.c.  of  clear  fluid 
withdrawn.  The  pressure  fell  from  17  to  8  cm.  Fluid  perfectly 
normal  in  appearance.  Both  of  the  specimens  were  negative  to 
culture.  All  the  previous  ones  were  cultured  and  showed  the  influ- 
enza bacillus  alone.  After  the  last  puncture  there  was  a  prompt 
clearing  up  of  the  nervousness  and  irritability. 

S['MAL\RY.  This  patient  apparently  had  a  severe  attack  of  influ- 
enza with  a  frontal  sinus  infection,  followed  by  typical  cerebro- 
spinal meningitis.  The  organism  isolated  from  the  case  showed  a 
low  degree  of  pathogenicity  when  tested  by  injection  into  rabbits. 
The  spine  was  tapped  thirteen  times,  and  the  influenzal  organism 
present  up  to  the  last  two  tappings.  There  was  an  improvement  of 
the  symptoms  following  each  tapping,  both  when  the  serum  was 
used  and  when  it  was  not  employed.    The  fluid  was  more  turbid 
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following  the  first  injection  of  antimeningococcic  serum.  It  remained 
turbid  as  the  organisms  became  fewer.  The  organisms  at  first  were 
to  a  certain  extent  extracellular,  but  after  the  fir.st  injection  of 
serum,  they  were  almost  always  within  the  cells.  The  temperature 
was  irregular  throughout,  but  it  was  noted  that  following  each 
tapping  or  injection  there  was  a  rise  in  temperature  for  a  few  hours. 
The  use  of  the  influenza  serum  was  discontinued  because  the  patient 
seemed  to  be  improving,  and  because  of  the  pain  occasioned  by  its 
injection.  With  the  clearing  up  of  the  organisms  in  the  fluid,  the 
temperature  remained  at  normal,  and  the  stiffness  of  the  neck,  which 
was  the  last  remaining  symptom,  gradually  disappeared. 

Recovery  was  apparently  complete  with  no  nervous  sjTiiptoms 
remaining.  The  only  signs  of  high-pressure  noted  were  extreme 
restlessness  and  irritability,  which  cleared  up  promptly  with  the 
removal  of  from  25  to  40  c.c.  of  fluid. 

Case  II. — M.  G.,  American;  aged  eight  months.  Admitted  to 
University  Hospital  October  28,  1914.  Service  of  Dr.  Frazier. 
Referred  to  Dr.  Griffith's  service.  Through  their  courtesy  I  am 
permitted  to  report  this  case. 

History  of  stift'ness  of  neck,  lump  on  head,  refusal  to  eat,  and 
vomiting.  Has  had  a  cold  since  August,  but  was  bright  and  active 
until  two  weeks  ago.  Since  then  he  has  been  very  quiet  and  has  not 
taken  his  feedings  well;  cough  has  become  worse,  neck  has  been 
stiff,  and  he  has  been  feverish.  Two  weeks  ago  the  mother  noticed 
lump  on  his  head,  and  for  two  weeks  he  has  had  attacks  of  vomiting. 
Examination  shows  fair  development,  pallor,  opisthotonos,  no 
tache,  marked  bulging  of  anterior  font^nelle,  irregularity  of  pupils, 
neck  very  rigid.  Chest  shows  harsh  breath  sounds  at  both  apices 
and  moist  rales  all  over  lungs.  Breathing  of  Cheyne-Stokes  type. 
Heart  action  regular,  abdomen  negative.    Kernig's  sign  positive. 

After  lumbar  punctures  there  was  less  bulging  of  the  fontanelle. 
Puncture  yielded  turbid  fluid  under  increased  pressure. 

Dr.  Wolferth  reported  numerous  bacilli  free  in  the  fluid  with 
practically  no  phagocytosis.  These  cultures  were  thoroughly 
studied  and  afterward  reported  as  influenzal  bacillus  of  the  menin- 
geal type  in  pure  culture. 

This  patient  lived  for  three  days  after  admission  to  the  hospital. 
He  had  frequent  convulsions  and  attacks  of  vomiting  and  was 
stuporous  throughout.  The  temperature  varied  from  102°  to  105°, 
the  pulse  from  130  to  165,  and  the  respiration  from  36  to  45.  The 
treatment  included  stimulation,  hot  packs  and  baths,  and  urotropin. 
A  summary  of  the  literature  on  influenzal  meningitis  shows  that 
this  disease  is  not  rare,  that  it  has  an  extremely  high  mortality  rate, 
that  the  majority  of  cases  occur  in  infants  or  young  children,  and 
that  the  death  rate  is  higher  in  the  young;  that  it  cannot  be  dis- 
tinguished from  other  forms  of  meningitis  except  by  bacteriological 
examination  of  the  cerebrospinal  fluid;  that  the  bacilli  pass  freely 

\ 
i 


TORREY:   INFLUENZAL  MENINGITIS  409 

from  the  cerebrospinal  space  to  the  general  circulation  and  cause  a 
general  bacteremia,  and  that  secondary  infections  in  the  various 
organs  are  common. 

The  following  recoveries  are  reported : 

1.  Langer.  Jahrh.  Kinderheilk.,  1903-91.  Age,  nine  years. 
Ill  twenty-seven  days.     (Recommends  lumbar  puncture.) 

2.  Caccia.  Monat.  f.  Kinderheilk.,  1903-41.  (Mya.)  Gaz. 
degli  Osyed.,  1903,  XX\T[,  269.  Age,  nine  months.  Ill  forty-two 
days.     (Believe  recovery  the  result  of  repeated  lumbar  puncture.) 

3.  Thomesco  and  Grascaski.  Rev.  Xeurologique,  1904.  Age, 
seven  years.     Ill  ten  days. 

4.  Cohoe.  Am.  Jour.  Med.  Sc,  1901,  cxxxvii,  74.  Age, 
thirty-three  years.     Ill  thirty-four  days. 

5.  Batten.  Lancet,  1910,  1677.  Age,  fourteen  months.  Ill 
seventeen  days. 

6.  Hill  and  Packard.  Lancet-Clinic,  June  20,  1915.  Age,  four 
months.  Ill  thirteen  days.  (Note  marked  improvement  in  con- 
dition following  lumbar  punctures.) 

7.  Klinger.  1912.  Age,  twenty-six  years.  Injection  of  electrar- 
gol  (intravenous),  daily  for  one  week. 

A  personal  communication  from  Dr.  Packard  of  Philadelphia  tells 
me  of  a  case  in  which  there  was  an  infection  of  the  middle  ear  and 
mastoid  of  a  child.  Symptoms  of  spinal  meningitis  prompted 
lumbar  puncture,  and  a  turbid  fluid,  under  high  pressure,  was 
obtained  which  yielded  influenza  bacilli  in  pure  culture.  The  symp- 
toms cleared  up,  and  the  fluid  became  clear  after  four  injections  of 
influenza  serum  furnished  by  the  Rockefeller  Institute.  This  patient 
later  had  a  complication  of  a  brain  abscess,  with  infection  of  a 
different  type,  which  also  ended  in  recovery. 

This  case  will  later  be  reported  in  detail. 

Regarding  treatment,  there  are  three  measures  recommended 
which  deserve  serious  consideration. 

1.  The  anti-influenzal  serum  of  Wollstein,  whose  action  appears 
to  be  specific.  Where  practical,  this  serum  should  certainly  be 
tried. 

2.  Hexamethylenamin,  which  has  been  recommended  by  a  num- 
ber of  writers,  notably  Brem  and  Zeiler,  and  by  Batten.  The  latter 
reports  a  case  in  which  recovery  followed  its  use.  There  seems, 
however,  to  be  less  basis  for  regarding  it  of  great  value  than  is  the 
case  with  either  Wollstein's  serum  or  repeated  spinal  puncture  and 
drainage. 

3.  Repeated  lumbar  puncture. 

Drainage  of  the  subarachnoid  space  by  means  of  lumbar  puncture 
has  been  practised  extensively  since  it  was  first  proposed  by  Quincke. 
Many  writers  make  the  assertion  that  in  meningitis  this  procedure 
may  relieve  pressure  symptoms,  but  can  have  no  curative  eft'ect. 
In  view  of  the  reports  of  severe  cases  of  meningitis,  even  of  the  pneu- 
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raococcic  and  tuberculous  varieties,  showing  recovery  following 
repeated  lumbar  puncture,  these  statements  seem  unwarranted. 
There  is  an  mimediate  and  very  striking  temporary  good  effect, 
probably  due  directly  to  the  relief  of  excessive  intracranial  tension 
and  improved  blood  supply  in  the  tissues  of  the  brain  and  cord. 
There  is  also  removal  of  the  toxins  which  would  otherwise  be 
absorbed  into  the  circulation.  Improvement  in  the  circulatory 
conditions  following  decreased  pressure  may  have  an  effect  in  com- 
bating local  infection.  It  is  believed  that  under  normal  conditions 
the  cells  of  the  choroid  plexus,  in  secreting  the  cerebrospinal  fluid, 
act  as  an  effective  barrier  to  most  toxins  and  antibodies.  It  has  not, 
as  far  as  I  know,  been  demonstrated  that  antibodies  do  not  pass 
into  the  spinal  fluid  in  cases  of  meningitis  where  there  is  an  active 
inflammation  of  the  membranes,  and  leukocytes  pour  into  the  fluid 
in  enormous  numbers,  and  the  conditions  are  far  from  normal. 
The  increased  phagocytosis  and  decrease  in  organisms  which  has 
been  demonstrated  following  lumbar  punctiu-e  suggest  that  with 
the  resulting  lowered  pressure,  and  increased  outpouring  of  fluid 
into  the  cerebrospinal  space,  protective  substances  may  pass  from 
the  circulation  into  the  spinal  fluid. 

A  further  benefit  probably  derived  from  frequent  spinal  drainage 
is  protection  in  part  against  the  development  of  thfct  much  feared 
complication  of  meningitis — internal  hydrocephalus — as  the  rapid 
flow  of  fluid  from  the  ventricles  tends  to  keep  the  foremen  of  ]\Iajen- 
die  clear  of  exudate  which  might  cause  obstruction  at  this  point. 

In  my  case  there  appeared  to  be  temporar}'  improvement  follow- 
ing the  use  of  antimeniningococcic  serum,  which  was  employed 
before  the  culture  reports  showed  the  nature  of  the  infection.  This, 
of  course,  may  have  been  partially  due  to  the  removal  of  spinal 
fluid,  or  to  the  effect  of  the  serum,  or  independent  of  either.  Follow- 
ing the  use  of  anti-influefizal  serum,  the  improvement  was  very 
striking  for  two  days.  Simple  lumbar  puncture  and  drainage  was 
substituted  for  the  serum  treatment  on  account  of  the  severity  of 
the  pain  following  the  introduction  of  the  serum.  Had  improve- 
ment not  been  satisfactory  under  this  procedure,  serum  would  have 
again  been  used,  possibly  with  a  previous  introduction  of  novocain. 

The  spinal  fluid  was  withdrawn!  slowly  until  marked  discomfort 
was  caused  by  temporal  headache.  The  pressure  was  measured  by 
a  glass  tube  of  small  caliber  connected  with  the  needle.  It  was 
noted  that  at  each  tapping  the  pressure  could  be  reduced  about 
one-half  before  uncomfortable  symptoms  developed. 

A  review  of  the  cases  which  have  recovered  seems  to  emphasize 
the  value  of  lumbar  puncture  as  a  therapeutic  measure  in  menin- 
gitis, and  experimental  results  indicate  that  the  anti-influenzal 
serum  there  is  available  a  specific  agent  which  should  be  employed 
in  meningitis  due  to  the  influenza  bacillus. 
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TUBERCULOSIS   OF   THE   TONGUE. 
By  James  R.  Scott,  M.D.,  Ph.D., 

MICROSCOPIST,    ARMY    MEDICAL    MUSEUM. 

(From  the  Pathological  Laboratory  of  the  Army  Medical  Museum.) 

While  it  has  long  been  an  accepted  teaching  that  the  predilection 
of  tuberculosis  for  certain  organs  and  tissues  of  the  body  is  one 
of  the  most  striking  features  of  that  disease,  it  has  been  equally 
appreciated  that  the  frequency  of  infection  of  a  particular  tissue 
varies  directly  with  the  organ  under  consideration.  Tuberculous 
disease  of  the  tongue,  like  tuberculous  infection  of  any  muscular 
tissue,  has  been  considered  one  of  the  rare  manifestations  of  tuber- 
culosis in  the  human  body.  Probably  the  first  recognition  of 
tuberculosis  affecting  the  tongue  was  that  of  Morgagni  in  the  year 
1767.^  Louis  discusses  tuberculosis  of  the  tongue,  wTiting  in  1825.^ 
The  first  published  account  of  individual  cases  of  the  disease  is 
ascribed  by  most  medical  writers  to  Sir  James  Paget  in  1858.^ 
However,  some  eight  years  previously,  Dr.  Christopher  Fleming  of 
Dublin,  related  three  cases  of  what  he  termed  "tubercular"  or 
"lupoid  disease"  of  the  tongue,  in  a  paper  upon  "Inflammatory 
and  Other  Affections  of  the  Tongue."*  The  rarity  of  the  disease 
is  attested  by  the  fact  that  Bryson-Delavar  was  able  to  report 
only  47  collected  cases  at  the  International  Congress  on  Laryngology 
in  Philadelphia  in  1886.  Wedenski^  was  able  to  collect  only  112 
cases  in  1895.  As  a  result  of  a  careful  search  of  the  literature  as 
indicated  by  the  Index  Catalogue  of  the  Surgeon  General's  Library, 
I  have  been  able  to  collect  231  cases  up  to  the  present  time. 

Concerning  the  rarity  of  the  disease,  all  authors  are  agreed  in 
their  opinions  as  to  the  infrequency  with  which  this  condition  is 
met.  Latham,"^  in  a  paper  read  before  the  International  Congress 
of  Medicine  held  in  Lisbon  in  1905,  states  that  laryngeal  tuber- 
culosis is  found  in  about  one-fourth  of  all  cases  of  clearly  defined 
piJmonary  tuberculosis,  and  from  this  fact  is  inclined  to  reason 
that  lingual  tuberculosis  is  more  frequent  than  one  would  judge 
from  the  literature.  Other  authorities  consider  it  to  be  very  rare, 
and  this  consideration  seems  to  be  justified  by  the  results  of  large 
series  of  autopsy  reports.  For  instance,  Willegk  found  only  2 
cases  of  lingual  tuberculosis  during  1.317  autopsies  performed  upon 
tuberculous  subjects,  Fisher  but  6  cases  in  1500   autopsies,  and 

'  Morgagni,  De  sedibus  et  causis  morborum  per  anatomem  indigatis,  1767. 

^  Louis,  Traite  de  la  tubercolose,  1825. 

3  Paget,  Med.  Times  and  Gaz.,  1858. 

<  Fleming,  Dublin  Quart.  Jour.,  1850,  x,  87. 

'  Meditzinskoje  Obozrenije,  Warsaw,  1895,  No.  3. 

'  Congres  international  de  medicine,  Lisbonne,  1906. 
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Chiari,  who  has  met  with  the  greatest  frequency  of  the  lesion, 
reports  only  12  cases  among  625  tubercular  subjects.  As  regards 
the  frequency  of  the  disease  in  America,  I  have  been  able  to  obtain 
access  to  the  reports  of  27  cases  of  this  condition,  although  there 
are  two  other  articles  upon  this  subject  in  American  medical 
literature/  ^  to  which  I  was  unable  to  obtain  access.  Apparently 
the  first  case  of  this  disease  was  recognized  in  America  by  Tolland, 
of  San  Francisco,  in  the  year  1859.^ 

The  case  which  1  have  to  report  is  that  of  a  soldier,  a  private  in 
the  signal  corps,  aged  thirty-two  years.  The  following  history 
accompanied  the  specimen  which  was  sent  to  us  for  histological 
examination.  The  family  history  shows  that  the  father  and  mother 
are  living  and  in  good  health,  with  one  brother  and  one  sister  living, 
and  apparently  free  from  disease.  One  sister,  aged  twenty  years, 
and  one  brother,  aged  thirty  years,  died  from  pulmonary  tuber- 
culosis. The  patient  suffered  from  diphtheria  before  his  twelfth 
year.  He  had  always  been  predisposed  to  bronchitis,  but  the 
attacks  were  never  of  long  duration.  He  indulges  moderately  in 
alcoholic  stimulants,  usually  beer,  and  smokes  cigarettes.  His 
medical  history  during  his  nine  years  of  service  in  the  army  shows 
that  he  suffered  a  fracture  of  the  hand  in  1905,  was  treated  for 
myopia  in  1907,  and  was  carried  on  the  sick  report  for  three  days 
in  April,  1909,  for  acute  laryngitis.  The  present  trouble  dates 
back  four  years.  He  states  that  at  this  time  he  visited  a  dentist 
to  have  his  teeth  cleaned.  He  noticed  a  small  elevated  white  area 
on  the  left  border  of  the  tongue.  After  about  two  weeks  he  went 
to  the  hospital  for  treatment.  The  surgeon  advised  touching  with 
tincture  of  iodin  twice  a  week.  He  continued  this  treatment  for 
a  few  weeks.  Since  then  his  blood  has  been  examined  many  times, 
but  the  Wassermann  has  always  been  negative.  Since  the  process 
has  been  present,  this  man  has  been  twice  enlisted,  the  first  time 
three  years  ago  and  the  second  but  a  few  weeks  ago.  The  ulcera- 
tion of  the  tongue  was  noted  at  his  enlistment  three  years  ago. 

The  physical  signs  are  as  follows:  postcervical  adenopathy, 
more  marked  on  the  left  side;  slight  epitrochlear  and  inguinal 
adenopathy;  few  moist  rales  at  the  midaxillary  line  in  the  fourth 
interspace ;  vocal  fremitus  slightly  increased  in  the  left  supraclavic- 
ular region.  Patient  is  well-nourished,  muscular,  and  the  move- 
ments of  the  chest  are  equal  on  both  sides.  Palpation  shows  no 
change  in  the  vocal  fremitus.  Percussion  is  the  same  on  both 
sides,  except  that  the  note  on  direct  percussion  of  the  right  clavicle 
is  slightly  higher  than  on  the  left.  Auscultation,  vocal  resonance 
slightly  increased  posteriorly,  right  side  to  third  rib  and  above  the 
clavicle.    After  expiration  and  coughing,  fine  moist  rales  are  heard 

'  Harsha,  Illinois  Med.  Jour.,  Springfield,  1908,  xiv,  270. 

«  Trimble,  Jour.  Cutan  Dis.,  xxxii,   199. 

'Tolland,  Pacific  Med.  and  Surg.  Jour.,  1859,  ii,  370, 
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over  the  apex  of  the  left  hmg  to  second  rib.  Temperature,  pulse, 
and  respiration  normal.  The  tongue  was  slightly  enlarged,  ele\-ated, 
corrugated,  and  ulcerated;  the  ulcer  occupied  the  posterior  two- 
thirds  of  the  tongue;  increased  slowly  in  size;  not  painful.  The 
sputum  was  found  positive  for  tubercle  bacilli  March  7,  1915. 

A  small  portion  of  this  ulcerated  area  was  excised  and  sent  to 
the  pathological  laboratory  of  the  U.  S.  Army  Medical  School  for 
microscopic  study  and  diagnosis.  The  tissue  was  hardened  in  10 
per  cent,  formalin,  embedded  in  paraffin,  sections  cut  and  stained 
by  the  ordinary  histological  methods;  also  a  number  of  sections 
were  stained  by  a  modified  Ziehl-Nielsen  stain  for  the  demonstration 
of  tubercle  bacilli. 

Microscopic  Report.  The  surface  of  the  section  is  covered  by 
normal  stratified  squamous  epithelium,  excepting  at  the  area 
denuded  by  the  ulceration,  v/here  the  epithelium  has  completely 
disappeared.  Just  beneath  this  denuded  area  is  to  be  found  an 
accumulation  of  young  fibroblastic  cells  surrounding  a  small  area 
of  necrosis.  Here  and  there  among  the  fibroblastic  cells  are  found 
foreign-body  giant  cells.  Surrounding  these  areas  there  is  a  vary- 
ing degree  of  round-cell  accumulation.  Deeper  do\\Ti  in  the  section 
there  are  to  be  seen  numerous  smaller  or  larger  tubercles,  separating 
and  pushing  apart  the  muscular  elements  of  the  tongue.  Some  of 
the  tubercles  are  situated  in  the  connective  tissue  which  unites  the 
muscle  bundles,  but  in  some  areas  the  tubercle  formation  has 
encroached  upon  and  invaded  true  muscle  tissue.  Upon  examining 
the  sections  stained  by  the  Ziehl-Nielsen  method  there  are  to  be 
seen  numerous  acid-fast  bacilli.  Of  these  bacilli  some  are  located 
within  the  cytoplasm  of  the  giant  cells  while  others  are  found 
sparsely  scattered  through  the  ground  substance  of  the  granulo- 
matous area.     Diagnosis,  tuberculosis  of  the  tongue. 

The  patient  was  then  transferred  to  the  Army  General  Hosj:)ital 
at  Fort  Bayard,  New  ]Mexico,  with  the  diagnosis,  cln-onic  tuber- 
culous infiltration  of  the  apex  of  the  left  lung;  tuberculous  ulcera- 
tion of  the  posterior  two-thirds  of  the  tongue.  Here  it  was  estab- 
lished that  he  suffered  from  tuberculous  involvement  of  both  lungs. 

In  the  consideration  of  the  history  of  this  case  the  impressive 
factor  is  the  existence  of  the  lingual  lesion  for  a  period  of  over 
four  years,  during  which  time  the  man  was  examined  for  evidences 
of  pulmonary  tuberculosis,  with  negative  results.  The  finding  of 
tubercle  bacilli  in  the  sputum  in  March,  191.5,  is  not  necessarily 
an  indication  of  puluKjnary  involvement,  since  the  sputmn  might 
have  become  infected  while  passing  over  the  ulcerated  surface  of 
the  tongue.  May  we  consider  then,  in  view  of  the  long  dtiration 
of  the  lingual  process  and  the  recent  development  of  pulmonary 
symptoms,  that  we  are  here  concerned  with  a  primary  tuberculosis 
of  the  tongue,  and  that  the  lungs  were  involved  secondarily? 

Tuberculous  lesions  of  the  tongue  were  thought  by  the  older 
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medical  authors  to  occur  chiefly  in  patients  of  advanced  age,  espe- 
cially from  forty-five  years  onward.  That  the  majority  of  the 
reported  cases  fall  within  the  age  periods  from  forty  to  eighty 
years  is  true,  but  it  must  not  be  supposed  that  the  disease  is 
entirely  confined  to  this  period,  since  it  occurs  in  all  periods  of 
life,  from  the  first  to  the  last  decades,  as  is  seen  from  the  litera- 


FiG.  1. — Photomicrograph  showing  a  typical  granulomatous  area  of  the  tongue. 
Giant  cells  at  right,  caseation  in  the  centre,  large  giant  cell  containing  vacuoles  to 
the  left.     Magnification  about  1000  diameters. 

ture.  The  earliest  age  noted  is  in  the  case  reported  by  Sinibaldi,^^ 
occurring  in  a  child  aged  five  and  a  half  years.  ^Moreover,  in 
studying  a  large  series  of  cases  one  is  impressed  by  the  fact  that  a 
fairlx-  large  proportion  of  cases  occur  during  the  earlier  years  of 
life,  i.  e.,  before  the  age  of  forty  years. 


INCIDENCE  OF  TUBERCULOSIS  BY  AGE  PERIODS. 
1-9  10-19         20-29         30-39         40-49         50-59         60-69 

1  5  11  12  27  18  6 

1°  Tommasi,  1908,  iii,  232. 
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With  regard  to  the  relationship  of  the  disease  to  sex  it  is  not  at 
all  surprising  to  find  that  the  majority  of  the  reported  cases  have 
occurred  in  males  while  there  is  only  an  occasional  case  in  the 
female.  This  is  probably  to  be  explained  upon  the  assumption 
that  in  the  etiology  of  this  condition  local  trauma  is  an  important 
predisposing  factor.  Males,  due  to  the  fact  that  they  are  often 
engaged  in  occupations  which  furnish  an  opportunity  for  the  hab- 
itual carrying  of  miscellaneous  articles  in  the  mouth,  such  as  nails 
by  carpenters  and  shoemakers,  very  frequently  suffer  from  small 


Fig. 


-Photomicrograph    showing    giant    cell,  in  which  are  found    two  tubercle 
bacilli.     Magnification  about  2000  diameters. 


wounds  of  the  mucosa  of  the  tongue,  thus  setting  up  an  area  of 
impaired  resistance  in  which  subsequently  the  tuberculous  infection 
may  localize  and  develop.  In  the  female  also  wounding  of  the 
tongue,  as  by  pins,  may  act  as  a  predisposing  factor,  but  this  is 
not  nearly  as  frequent  in  the  female  as  in  the  male  sex.  The  sex 
incidence  of  the  disease  has  been  quoted  by  various  authors  as 
being  four  in  the  male  to  one  in  the  female.  In  the  series  of  cases 
collected,  including  only  those  cases  in  which  the  sex  of  the  patient 
is  stated,  the  ratio  of  males  to  females  stands  as  5.3  to  1. 
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Concerning  the  etiology  of  the  process,  we  must  all  agree  that 
the  essential  factor  in  the  condition  is  the  deposition  and  prolifera- 
tion of  the  tubercle  bacillus  in  the  tissues  of  the  tongue.  However, 
we  must  first  accept  that  there  are  two  main  forms  of  the  disease, 
the  primary  and  the  secondary,  for  the  etiology  must  necessarily 
vary  in  respect  to  the  two  forms.  In  the  secondary  form,  which 
is  by  far  the  most  common  form  of  the  disease,  the  etiological 
factor  of  some  moment  is  trauma.  Trauma  as  mentioned  above 
may  cause  a  solution  of  continuity  of  the  mucosa  covering  the 
tongue,  and  when  this  occurs  in  a  patient  suffering  from  pulmonary 
tuberculosis  the  lacerated  tissues  may  be  directly  inoculated  by 
the  passage  of  bacilli-laden  sputum  over  the  inflamed  area,  with 
a  deposition  of  some  bacilli  in  the  exposed  area.  This  trauma 
may  arise  from  various  causes,  the  injury  to  the  tongue  produced 
by  carrying  of  various  metallic  objects  in  the  mouth,  such  as  nails, 
or  again  from  the  constant  irritation  of  a  ragged  and  roughened 
carious  tooth,  which  will  in  due  time  cause  a  chronic  inflammation 
with  the  formation  of  a  local  area  of  ulceration.  Carious  teeth 
have  been  regarded  as  a  possible  etiological  factor  in  16  of  the 
collected  cases,  while  simple  sudden  trauma,  as  biting  of  the  tongue, 
is  mentioned  in  but  seven  cases.  In  a  few  of  the  cases  reported, 
it  has  been  noted  that  the  patient  has  been  a  smoker,  the  majority 
of  these  being  cigarette  smokers.  It  is  rather  difficult  to  see  just 
what  role  cigaxette  smoking  could  play  in  this  lesion,  since  cigarette 
smoking  is  more  prone  to  cause  a  generalized  smoker's  pharyngitis, 
while  burning  of  the  tongue  is  generally  caused  by  a  hot  pipe  stem. 
iNIoreover,  as  signifying  the  relative  unimportance  of  smoking  as 
an  etiological  factor,  stress  is  placed  upon  smoking  in  only  four 
of  the  cases  collected.  Once  having  produced  an  area  of  lowered 
resistance,  the  infection  must  be  carried  to  this  area  in  one  of  three 
ways:  (1)  there  may  have  been  direct  inoculation  of  the  surface 
by  the  passage  of  bacilli-laden  sputum,  as  might  occur  in  cases 
with  comcident  pulmonary  tuberculosis,  or  of  direct  inoculation 
from  food  containing  tubercle  bacilli;  (2)  the  infection  may  have 
been  carried  to  the  tongue  tlu"ough  the  blood  stream,  although  the 
proof  of  this  form  of  etiology  is  somewhat  difficult;  (3)  the  infec- 
tion may  have  been  carried  by  the  lymph  stream,  which  seems  to 
be  a  possible  explanation  of  a  certain  number  of  cases.  Inhalation 
of  the  bacilli  seems  to  be  of  little  importance  in  the  secondary 
form,  and  is  probably  a  negligible  factor.  By  far  the  greatest 
number  of  cases  of  secondary  lingual  tuberculosis  is  due  to  the 
inoculation  of  a  wound  in  the  tongue  by  bacilli  from  the  sputum, 
but  a  small  number  of  cases  doubtless  arises  by  the  extension  by 
direct  continuity  of  a  tuberculosis  of  the  oral  cavity,  larynx,  and 
pharynx. 

The  primary  tuberculous  ulcer  is  much  more  rare  than  the  second- 
arv  form.     In  a  series  of  231  cases  collected  from  the  literature 
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1  was  able  to  find  only  26  undoubted  cases  of  the  primary  form. 
The  difficulty  of  considering  any  given  case  as  a  primary  one  is 
increased  by  the  fact  that  many  times  tuberculosis  of  the  internal 
organs  may  give  rise  to  no  symptoms  diu'ing  the  early  stages,  or 
that  the  symptoms  are  so  indefinite  that  tuberculosis  is  overlooked. 
True  primary  tuberculosis  of  the  tongue  would  necessarily  be 
caused  by  the  wounding  of  the  tongue  by  some  instrument  con- 
taminated by  tubercle  bacilli,  by  the  infection  of  an  existing  ulcer 
with  tubercle  bacilli  in  the  food  or  drink,  or  by  the  inhalation  of  the 
bacilli,  with  a  deposition  upon  the  tongue  and  a  subsequent  pro- 
liferation. 

The  symptoms  of  tuberculous  ulcer  of  the  tongue  present  much 
in  common  with  other  ulcerative  processes  in  this  locality.  One 
of  the  most  striking  characteristics  is  the  indolency  of  the  con- 
dition, since  the  ulcerated  area  does  not  appear  to  enlarge  with 
any  rapidity,  neither  does  it  respond  to  local  treatment.  At  the 
onset  there  is  little  enlargement  of  the  tongue  and  very  little  pain. 
With  the  progress  of  the  disease  the  tongue  becomes  considerably 
swollen  and  its  surface  becomes  covered  by  a  glairy,  grayish  mucus. 
Shortly  the  factor  of  pain  appears.  At  first  this  is  only  evidenced 
upon  the  ingestion  of  solid  food,  but  after  a  varying  period  of  time 
the  pain  becomes  so  intense  that  mastication  is  impossible  and  a 
liquid  diet  must  be  provided.  After  a  time  this  soft  diet  also  causes 
pain  and  discomfort,  and  even  simple  phonation  is  attended  by 
excruciating  pain.  Coincidentally  with  painful  phonation,  appears 
salivation. 

The  tuberculous  lesion  is  generally  localized  in  the  neighborhood 
of  the  tip  of  the  tongue,  but  may  occur  on  the  border  of  the  organ 
or  on  either  the  superior  or  inferior  surface  at  a  varying  distance 
back  from  the  tip.  The  lesions  are  most  frequently  found  upon 
the  superior  surface,  but  are  occasionally  seen  upon  the  inferior 
surface.  In  most  instances  there  is  but  one  lesion  at  the  onset 
of  the  process,  but  there  may  be  two  or  more.  As  a  rule,  the  lesion 
occurs  as  a  small,  rounded,  slightly  elevated  nodule  covered  by 
normal  mucosa.  The  form  of  the  swelling  is  frequently  irregular; 
when  small  in  size  it  is  either  roinid  or  o^'al,  but  when  large  it  may 
be  rectangular  or  very  irregular  in  outline.  This  nodule  rapidly 
breaks  down  in  the  centre  and  forms  an  ulcerating  area.  The 
walls  of  the  ulcer  are  generally  abrupt  and  frequently  are  under- 
mined. The  surface  of  the  ulcer  is  covered  with  a  sticky  mucus. 
Upon  removal  of  this  mucus  there  is  revealed  a  gray  or  yellowish- 
red,  at  times  a  reddish,  ulcerated  surface,  which  presents  small, 
hard,  round  prominences  which  suggest  granulation  tissue.  Later, 
other  similar  ulcers  may  be  formed  in  the  vicinity  of  the  first,  and 
as  these  break  down  the  single  ulcers  may  coalesce  to  form  a  large 
irregular,  serpiginous  ulcerated  area,  ^"ery  frequently  the  process 
may  extend  and  involve  the  neighboring  lymphatic  glands,  although 
this  is  by  no  means  an  invariable  rule. 
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The  tuberculous  process  may  occur  in  the  form  of  a  gramiloma 
proper,  but  it  is  to  be  noted  that  this  form  of  the  infection  is  rare. 
The  French  authors  report  a  few  cases  of  this  form  under  the 
caption  "gommateuse"  tuberculosis.  It  most -frequently  arises 
as  a  small  nodule  on  the  side  or  superior  surface  of  the  tongue, 
which  gradually  increases  in  size  until  in  some  cases  it  may  occupy 
as  much  as  one-half  the  extent  of  the  tongue.  The  nodule  is  covered 
by  normal-appearing  lingual  mucous  membrane.  Superficial  ulcera- 
tion does  not  appear  as  an  early  sign  in  this  form  of  the  disease. 
^Microscopically  this  form  presents  the  usual  picture  of  a  granu- 
loma, a  slightly  necrotic  centre,  surrounded  by  an  area  of  slightly 
})roliferated  endothelial  cells,  enmeshed  in  which  are  a  varying 
lumiber  of  young  connective-tissue  cells,  the  Avhole  being  sur- 
rounded by  a  zone  of  inflammatory  round  cells.  In  some  cases  a 
few  typical  giant  cells  may  be  discovered  in  the  zone  of  endothelial 
leukocytes,  and  occasionally  the  tubercle  bacilli  may  be  demon- 
strated in  these  granulomatous  areas. 

In  the  fissured  form  the  chief  characteristic  is  the  occurrence  of 
fissures  either  at  the  tip  or  at  the  sides  of  the  tongue.  These  vary 
in  length,  generally  being  short  and  frequently  branched.  There 
is  generally  found  but  one  fissure,  which  may  present  several 
branches.  Very  rarely  the  fissures  are  multiple.  The  fissures 
appear  as  linear  ulcers  rather  than  as  true  fissures,  since  there  is 
very  little  tendency  toward  the  formation  of  vascular  granulation 
tissue,  as  is  characteristic  of  the  true  fissure.  Upon  separating  the 
edges  of  the  fissure  it  is  found  that  the  depth  and  breadth  of  the 
fissure  is  far  greater  than  appeared  from  the  superficial  examina- 
tion. The  walls  and  sides  of  the  fissures  are  prone  to  undergo 
necrosis,  thus  converting  the  walls  into  a  ragged  and  irregular 
surface.  In  the  tissue  surrounding  the  fissure  there  may  be  found 
one  or  more  small  yellowish  or  grayish  points  or  nodules,  which 
sooner  or  later  break  down  to  form  the  typical  tuberculous  ulcer. 

Another  and  very  rarely  observed  form  of  the  disease  is  the 
so-called  papillomatous  form.  Of  this  there  have  been  reported 
up  to  the  present  time  only  about  6  cases.  In  this  form  the  first 
evidence  of  the  disease  is  the  appearance  of  a  small  papilloma,  or 
in  some  cases  the  papillomata  are  multiple.  The  papillomata  are, 
as  a  rule,  indistinguishable  from  the  ordinary  papilloma,  and 
indeed  often  lead  the  diagnostician  to  lean  toward  the  idea  of 
malignancy.  These  papillomata  may  retain  their  characteristics, 
in  which  case  the  diagnosis  of  tuberculosis  is  only  arrived  at  during 
the  microscopic  examination  of  material  from  the  lesion,  or  the 
papilloma  may  break  down  and  ulcerate,  eventually  exhibiting 
the  characters  of  the  tubercular  ulcer. 

The  signs  of  the  disease  include  the  evident  lesion,  which  has 
been  described  in  its  varying  forms.  Aside  from  the  local  lesion 
the  lymphatic  glands  beneath  the  jaw  are  enlarged  in  a  certain 
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percentage  of  cases,  but  by, no  means  in  all  cases.  Cachexia  is 
occasionally  seen  in  these  cases,  but  cachexia  is  most  often  seen 
in  cases  where  lingual  tuberculosis  is  secondary  to  a  pulmonary 
tuberculosis,  and  it  is  probable  that  the  cachexia  is  dependent  upon 
the  primary  disease.  As  is  noticed  in  pulmonary  tuberculosis, 
there  is  some  night  sweating,  loss  of  weight,  and  a  general  feeling 
of  fatigue,  but  it  is  very  difficult  to  know  how  much  these  symp- 
toms and  signs  are  dependent  upon  the  lingual  lesion  and  how  much 
upon  the  primary  disease,  since  they  appear  to  be  most  definitely 
shown  in  cases  where  the  lingual  process  is  secondary. 

The  differential  diagnosis  of  tuberculous  disease  of  the  tongue 
from  other  affections  is  often  a  matter  of  considerable  difficulty. 
In  the  series  of  cases  collected  the  diagnosis  was  frequently  made 
only  after  the  microscopic  examination  of  material  from  the  lesion. 
The  differential  diagnosis  involves  consideration  of  the  simple 
ulcers  of  the  tongue,  the  local  manifestations  of  syphilis,  and  car- 
cinoma. The  exclusion  of  the  simple  ulcers,  as  the  aphthous,  is 
a  matter  of  slight  difficulty,  as  tuberculous  ulcers  are  notorious  for 
the  fact  that  local  palliative  measures  are  without  effect,  whereas 
such  simple  measures  usually  suffice  for  the  cure  of  simple  ulcers. 
The  syphilitic  ulcer  must  be  excluded  by  the  fact  of  a  negative 
Wassermann  reaction,  by  the  lack  of  response  to  potassium  iodide 
and  other  antiluetic  measures,  and  by  the  absence  of  other  signs 
and  symptoms  of  lues.  It  must,  however,  always  be  borne  in 
mind  that  there  may  be  a  tuberculous  ulceration  of  the  tongue  in 
a  patient  who  is  a  victim  of  lues.  In  such  cases  the  diagnosis  of 
the  tuberculous  nature  of  the  lesion  would  be  made  on  the  lack  of 
response  of  the  loc&,l  ulcer  to  the  antiluetic  treatment.  In  car- 
cinoma of  the  tongue  we  meet  with  great  difficulty  in  establishing 
the  diagnosis.  The  diagnosis  between  these  two  conditions  must 
be  finally  made  by  the  microscopic  examination  of  the  tissue  itself 
whereby  the  cellular  picture  would  definitely  exclude  the  considera- 
tion of  carcinoma.  However,  the  microscopic  differentiation 
between  gumma  and  tuberculoma  is  very  diflficult  if  not  impos- 
sible. In  this  case,  sections  of  the  tissue  should  be  subjected  to 
the  special  staining  methods  to  demonstrate  tubercle  bacilli,  and 
in  cases  where  the  material  has  reached  the  laboratory  in  a  fresh 
or  unfixed  condition  it  should  be  a  matter  of  routine  practice  to 
grind  up  a  bit  of  the  tissue  in  a  sterile  mortar,  emulsify  with 
physiological  saline,  and  inject  a  suitable  quantity  into  a  guinea- 
pig,  the  biological  test.  Very  frequently  guinea-pigs  treated  in 
this  way  will  die  from  a  generalized  tuberculosis  when  one  has  been 
unable  to  demonstrate  the  bacilli  in  the  sections  of  the  lesion.  In 
the  series  of  2.31  cases  collected  the  tubercle  bacilli  were  demon- 
strated in  the  tissues  in  only  42  cases.  Even  after  having  taken 
all  these  precautions,  it  may  at  times  be  impossible  to  say  that  a 
given  case  is  tuberculous.     In  diagnosing  the  tuberculous  lesion  of 
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the  tongue  as  primary,  one  proceeds  merely  by  the  fact  that  no 
other  focus  of  tuberculosis  can  be  demonstrated  to  exist  in  the 
body. 

The  prognosis  depends,  of  course,  upon  many  factors  aside  from 
the  simple  ulceration  of  the  tongue.  The  home  life  and  the  hygienic 
conditions  of  the  patient  are  important.  The  lesion  itself  has  for 
a  long  time  been  considered  serious,  and  the  older  physicians  were 
unanimous  in  according  it  a  bad  prognosis.  However,  if  taken  in 
its  earlier  stages,  and  if  the  patient  be  not  suffering  from  pulmonary 
tuberculosis  in  an  advanced  stage,  surgical  removal  of  the  diseased 
portion  of  the  tongue  often  results  in  an  apparent  cure.  In  cases 
of  the  disease  with  concomitant  involvement  of  the  lungs  or  other 
parts  of  the  respiratory  system  the  treatment  must  be  hygienic 
and  supportive,  and  the  prognosis  under  these  conditions  is  almost 
hopeless.  Von  Ruck,  however,  believes  that  even  in  fairly  advanced 
cases,  the  prognosis  is  fair  when  tuberculin  is  administered.^^ 

When  we  come  to  consider  the  manner  of  treatment  for  lingual 
tuberculosis  we  find  ourselves  face  to  face  with  a  problem  of  great 
difficulty.  If  we  make  an  attempt  to  study  the  literature  to  dis- 
co\er  the  most  satisfactory  form  of  treatment  we  find  nearly  as 
many  views  as  there  are  authors  in  this  particular  field  of  medical 
literature.  Like  pulmonary  tuberculosis  it  has  been  treated  with 
every  conceivable  therapeutic  measure  and  by  a  variety  of  surgical 
procedures. 

Considering  the  medical  treatment  of  the  lesion,  we  first  learn 
that  during  the  early  days  of  the  recognition  of  lingual  tuberculosis 
as  a  separate  entity  the  medical  profession  placed  its  faith  in  simple 
medical  means,  such  as  caustics  of  various  nature.  Of  these,  silver 
nitrate  was  one  of  the  first  to  be  used.  The  use  of  silver  nitrate  is 
often  attended  by  a  temporary  improvement  of  the  condition,  in 
some  cases  leading  to  an  apparently  complete  healing,  but  is 
invariably  followed  by  a  recrudescence  of  the  condition,  with 
greater  ulceration,  and  on  the  whole  is  very  unsatisfactory.  Lactic 
acid,  phenol  and  alcohol,  and  tincture  of  iodin  have  been  used, 
and  while  a  number  of  French  physicians  report  good  results  from 
these  measures,  the  majority  of  those  who  have  employed  these 
remedies  report  unfavorable  results.  Potassium  iodide  has  been 
much  used,  but  without  permanent  effects  upon  the  condition. 
Von  Ruck  reports  very  good  results  in  this  condition  by  the  use  of 
tuberculin  in  suitably  graded  doses.  He  reports  having  effected 
a  cure  in  4  cases  of  lingual  tuberculosis  by  means  of  tuberculin. '- 
Lagomarasino^^  has  reported  the  cure  of  a  case  of  primary  tuber- 
culosis of  the  tongue  by  the  administration  of  the  vaccine  of  Denys- 
Delys.  A  few  authors  report  ha^■ing  tested  the  eflficacy  of  the 
Roentgen  and   ultraviolet  rays  in  this  condition,   but  again  the 

"Von  Ruck,  Laryngosfope,  1912,  xxii,  1190. 

»2Loc.  cit.  "Semana  Med.,   1912,  xix,   1216. 
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majority  of  such  treatments  have  furnished  no  grounds  for  hope 
of  ultimate  success  along  these  lines.  Very  recently,  however, 
Stropeni  has  reported  a  primary  case  of  tuberculosis  of  the  tongue 
which  was  entirely  cured  by  the  application  of  the  Roentgen  ray.^* 
Radium  has  been  tried  to  a  slight  extent,  but  at  the  present  time, 
while  perhaps  a  little  early  to  form  a  final  opinion,  the  hopes  of 
success  are  not  particularly  bright. 

The  surgical  treatment  is  advocated  at  the  present  time  by  the 
majority  of  medical  men  who  ha^'e  treated  this  lesion,  although 
there  is  some  diversity  of  opinion  as  lo  the  exact  measures  to  be 
chosen.  Among  the  first  who  operated  for  this  condition  it  was 
held  necessary  to  perform  a  ligation  of  the  lingual  artery  at  some 
time  before  the  main  excision  of  the  tongue  was  made.  As  surgical 
knowledge  increased  and  technic  improved  the  ligation  was  omitted 
and  the  tongue  amputated  in  the  usual  manner.  In  cases  in  which 
the  lesion  occupies  only  the  anterior  portion  of  the  tongue  it  is  now 
the  practice  to  remove  a  V-shaped  piece  of  lingual  tissue,  going 
far  beyond  the  limits  of  the  actual  lesion.  In  cases  in  which  the 
greater  part  of  the  tissue  of  the  tongue  is  affected  it  is,  of  course, 
necessary  to  completely  amputate  the  tongue,  and  the  chances 
of  ultimate  success  are  much  decreased.  Simple  curetment  of  the 
ulcer  is  not  advisable,  as  the  curet  merely  -opens  the  lymphatic 
vessels  and  channels  of  the  tongue,  with  the  inevitable  result  that 
the  bacilli  are  crushed  into  such  channels,  resulting  either  in  a  recur- 
rence of  the  disease  or  in  a  more  serious  generalization  of  the  tuber- 
cular process.  The  Pacquelin  cautery  has  been  used  in  some  cases, 
and  is  a  much  better  method  of  local  conservative  treatment  than 
curetment. 

Conclusions.  1.  Tuberculosis  of  the  tongue  is  of  more  common 
occurrence  than  is  commonly  supposed,  and  occurs  more  frequently 
in  males  than  in  females,  probably  from  the  fact  that  males  are 
more  prone  to  carry  miscellaneous  objects  in  the  mouth. 

2.  While  the  disease  occurs  during  all  age  periods  of  life,  it  is 
most  common  during  the  decade  from  forty  to  fifty  years. 

3.  It  occurs  in  two  forms,  primary  and  secondary.  The  greater 
number  of  cases  are  secondary  in  character.  Clinically  it  may 
assume  difi'erent  types,  as  the  ulcerated,  fissured,  the  granulomatous, 
and  the  papillomatous. 

4.  The  differential  diagnosis  involves  consideration  of  simple 
ulcers,  the  local  manifestations  of  lues,  carcinoma,  and  epithelioma. 

5.  The  treatment  may  be  either  medical  or  surgical.  Medical 
treatment  otters  little  hope  of  ultimate  cure,  and  should  only  be 
used  in  advanced  cases,  or  when  the  lingual  ])rocess  is  accompanied 
by  a  generalized  tuberculosis.  The  rational  treatment  is  surgical 
in  nature,  with  complete  excision  of  the  involved  tissues  and  the 
surrounding  healthy  tissues  for  some  distance. 

'<  Stropeni,  Policlinifo,  Roma,  191.5,  xxii,  1.57. 
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ADDISON'S    DISEASE:      REPORT    OF    A    CASE    WITH    ACUTE 

ONSET,    TERMINATING   IN    RAPID   IMPROVEMENT 

AND    COMPLETE    RECOVERY. 

By  Theodore  Tieken,  M.D., 

PROFESSOR    OF    THERAPEUTICS,    RUSH    MEDICAL    COLLEGE. 

I  WISH  to  report  a  case  of  Addison's  disease,  in  a  young  man, 
which  ran  an  acute  febrile  course,  with  nausea,  vomiting,  diarrhea, 
and  marked  asthenia.  There  was  pigmentation  of  the  skin,  a  low 
blood-pressure,  loss  in  weight,  pain  in  the  abdomen  and  lumbar 
regions,  anemia,  insomnia,  and  marked  cerebral  disturbance. 
After  a  period  of  six  weeks  the  patient  began  to  improve,  and  made 
a  rapid  recovery. 

History.  J.  L.  K.,  male,  aged  thirty-six  years,  a  butcher  by 
occupation,  presented  himself  at  the  Cook  County  Hospital, 
August  10,  1912,  on  account  of  a  urethral  stricture,  cystitis,  and  an 
ascending  pyelitis  involving  the  left  kidney. 

Cystoscopic  examination  at  this  time  showed  a  stricture  of  the 
anterior  urethra  (which  was  readily  dilated),  a  severe  cystitis, 
inflammation  about  the  left  ureteral  opening,  from  which  flowed 
cloudy  urine  containing  pus  and  blood.  A  catheterized  specimen 
showed  many  streptococci  and  colon  bacilli,  but  a  most  searching 
examination  failed  to  reveal  any  tubercle  baciUi.  Urine  from  the 
right  kidney  was  normal. 

Under  the  usual  antiseptic  treatment,  with  bladder  irrigation 
and  rest  in  bed,  the  patient  made  a  rapid  recovery,  leaving  the 
hospital  in  thirty  days.    He  remained  well  for  nearly  a  year. 

On  August  12,  1913,  a  year  later,  he  suddenly  experienced  a 
severe  pain  in  the  left  lumbar  region.  At  first  this  was  of  a  dull, 
aching  character;  later,  sharp  and  lancinating,  radiating  down- 
ward to  the  bladder  and  genitals.  It  became  so  severe  that  he 
went  to  bed  and  called  a  physician,  who  treated  him  for  six  days 
without  relief.  On  the  sixth  day  the  patient  had  a  chill  lasting  half 
an  hour,  followed  by  high  fever,  nausea,  vomiting,  and  severe  pain 
in  the  right  lumbar  region.  Urination  became  more  frequent  and 
difficult,  there  was  pain  at  the  neck  of  the  bladder,  and  a  constant 
desire  to  urinate.  Although  urination  was  frequent,  only  a  little 
foul-smelling,  stringy  urine  was  passed,  and  this,  at  times,  con- 
tained blood.  Repeated  chills  followed  and  the  patient  rapidly 
grew  worse.  He  was  unable  to  sleep  on  account  of  pain,  and  asthenia 
developed  rapidly. 

On  August  17,  1913,  his  friends  told  him  his  skin  was  turning 
brown.  This  frightened  him,  and  he  asked  to  be  sent  to  the  hos- 
pital. 
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Previous  Illness.  Patient  has  had  the  usual  diseases  of  child- 
hood and  occasional  pains  in  the  back  and  shoulder  which  he  calls 
"rheumatic."    He  has  had  no  other  serious  illness  except  gonorrhea. 

His  first  infection  was  mild  and  occurred  eighteen  years  ago, 
A  second  infection  occurred  fifteen  years  ago.  This  was  very 
severe  and  was  followed  by  a  urethral  stricture,  which  has  troubled 
him  more  or  less  for  twelve  years.  Three  years  ago  he  suffered  from 
retention  of  urine,  necessitating  the  use  of  a  metal  catheter.  Fol- 
lowing this  he  had  bladder  trouble,  from  which  he  recovered  after 
treatment.  One  year  ago  the  patient  had  a  recurrence  of  bladder 
trouble  and  was  treated  at  the  Cook  County  Hospital,  as  stated 
above. 

He  had  a  chancre  fifteen  years  ago,  followed  by  severe  secondary 
symptoms,  for  which  he  took  treatment  and  recovered. 

Family  History.  Negative  for  tuberculosis,  malignancy,  and 
nervous  trouble.  There  is  no  history  of  similar  trouble  in  the 
family.  Brothers  and  sisters  are  well.  No  history  of  alcoholism 
in  the  family,  and  the  patient  has  always  been  very  moderate  in 
its  use.  Uses  tobacco  moderately,  but  is  not  addicted  to  the  use 
of  drugs. 

Examination.  Head  shows  no  deformities  or  scars;  hair  is  thin 
and  glossy,  and  has  been  coming  out  freely  since  this  illness  began. 
Eyes  are  normal  in  appearance;  the  pupils  equal,  regular  in  outline, 
and  react  sluggishly  to  light  and  accommodation.  There  is  no 
nystagmus  or  paralysis  of  the  external  muscles.  The  ears  and  nose 
are  negative.  The  teeth  are  good;  gums  are  slightly  inflamed, 
but  pyorrhea  alveolaris  is  not  present.  Tongue  is  flabby,  moist, 
and  coated  with  a  brownish  fur,  but  no  pigmentation  is  seen.  The 
tonsils,  larynx,  pharymx,  and  buccal  mucosa  are  negative.  At 
the  left  angle  of  the  mouth  a  few  pigmented  striae  are  seen  extend- 
ing inward,  otherwise  the  mucous  membranes  show  no  pigmenta- 
tion. 

The  lymphatic  glandular  system  is  negative  in  the  cervical, 
axillary,  and  inguinal  regions. 

Chest  is  symmetrical,  long,  and  narrow.  Expansion  is  good 
above  but  limited  below  on  account  of  pain.  Litten's  phenomenon 
is  absent  on  both  sides.     Respiration  is  shallow. 

Palpation  shows  limitation  motion  on  both  sides,  especially  in 
the  lower  part.    Xo  friction  rub  felt  and  vocal  fremitus  is  normal. 

Percussion  shows  slight  dulness  over  both  apices  and  over  the 
lower  part  of  the  left  lower  lobe,  extending  upward  as  far  as  the 
ninth  rib  posteriorly.    The  right  side  is  normal  posteriorly. 

Auscultation  shows  a  few  small  moist  rales  over  both  apices  and 
in  the  left  axillary  region.  Over  the  dull  area  on  the  left  side  there 
is  no  evidence  of  consolidation  or  fluid.  Voice  and  breath  sounds 
are  transmitted  normally  and  no  friction  rub  is  heard. 

The  area  of  cardiac  dulness  is  normal ;  apex  beat  is  in  the  normal 
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position.  Heart  sounds  are  pure  but  rather  distant  and  weak.  No 
murmurs  or  friction  rub  heard,  and  the  cardiac  movement  is  not 
hindered  by  adhesions. 

Pulse  is  rapid,  weak,  and  easily  compressible,  but  no  irregularities 
are  noted. 

Blood-pressure  on  admission  was  extremely  low.  Systolic,  78. 
Diastolic  could  not  be  taken  at  this  time,  although  both  the  Faught 
and  Tycos  instruments  were  used. 

The  abdomen  is  distended  in  the  upper  part,  which  shows  pain, 
tenderness,  and  rigidity  on  palpation.  Bimanual  palpation  reveals 
a  distinct  mass  on  both  sides;  deep  pressure  causes  sharp  pain, 
both  anteriorly  and  posteriorly.  The  mass  is  firm,  immovable, 
and  feels  more  like  an  inflammatory  exudate  than  a  tumor.  Xo 
edema  of  the  subcutaneous  structures  is  present. 

The  stomach  is  not  enlarged;  liver  is  palpable  but  not  tender 
except  over  the  gall-bladder,  where  pain  is  complained  of  on  deep 
pressure.     Spleen  is  negative. 

The  glans  shows  an  old  scar,  otherwise  the  genitals  are  negative. 
Xo  hernia  is  present. 

Reflexes  are  all  present  and  normal  except  the  knee-jerk,  which 
is  somewhat  exaggerated. 

Xo  sensory  disturbances  can  be  demonstrated. 

Muscles  are  soft,  flabby,  and  somewhat  atrophied. 

Skin  is  soft,  moist,  and  free  from  eruptions  or  scars. 

Pigmentation  is  general,  but  more  marked  on  the  exposed  sur- 
faces, as  the  hands  and  face.  In  the  axillae,  at  the  waist  line  and  in 
the  pubic  region,  bronzing  is  more  marked  than  on  the  trunk  and 
extremities,  while  the  genitals  are  almost  black.  Over  the  abdomen 
the  skin  shows  the  characteristic  striations  or  "ribbing,"  like  the 
sand  on  the  seashore. 

Pulse,  temperature,  and  respiration  were  as  follows: 

August  17,  1913.    Pulse,  120;  temperature,  102.6;  respiration,  28. 

August  18,  1913.'   Pulse,  120;  temperatm-e,  104.6;  respiration,  26. 

August  19,  1913.    Pulse,  105;  temperature,  103.0;  respiration,  22. 

August  20,  1913.    Pulse,  110;  temperatm-e,  102.4;  respiration,  22. 

August  24,  1913.    Pulse,  112;  temperature,  102.6;  respiration,  22. 

The  pulse  and  temperature  remained  high  for  nearly  three  weeks; 
then  both  gradually  receded,  reaching  normal  on  the  twenty-eighth 
day  in  the  hospital.  • 

Blood-pressure  remained  below  normal  until  the  patient  began 
to  improve. 

August  17,  1913.     Systolic,  78;  diastolic,  0. 

August  18,  1913.    Systolic,  78;  diastolic,  60. 

August  26,  1913.    Systolic,  84;  diastolic,  72. 

August  30,  1913.     Systolic,  94;  diastolic,  70. 

September  5,  1913.     Systolic,  95;  diastolic,  70. 

September  27,  1913.     Systolic,  124;  diastolic,  80. 

October  12,  1913.     Systolic,  128;  diastolic,  SO. 
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Urine.  Single  specimen  examined  August  18,  1913,  is  cloudy, 
light  in  color,  alkaline,  strongly  ammoniacal.  Specific  gravity, 
1023.  It  contains  albumin  and  blood,  but  no  sugar,  bile,  or  indican; 
urea  is  1.2  per  cent.  INIicroscopical  examination  shows  numerous 
pus  cells,  red  blood  corpuscles,  degenerated  epithelium,  and  many 
motile  organisms.  No  casts  were  seen.  A  stained  specimen  of  the 
sediment  showed  many  streptococci  and  colon  bacilli,  but  no  tuber- 
cle bacilli.  Later  examinations  made,  using  the  antiformin  method, 
were  negative  also. 

Blood  examinations  showed  the  following: 

August    IS,    1913.      Red    cells,    2,240,000;  leukocytes,    23,000 
hemoglobin,  35  per  cent. 

August   26,    1913.     Red    cells,    2,220,000;  leukocytes,    16,000 
hemoglobin,  32  per  cent. 

September  21,  1913.     Red  cells,  3,330,000;  leukocytes,  11,500 
hemoglobin,  55  per  cent. 

October    10,    1913.     Red   cells,    3,600,000;  leukocytes,    10,000 
hemoglobin,  65  per  cent. 

Differential  count  of  200  cells  shows:  small  mononuclears,  12 
per  cent.;  large  mononuclears,  6  per  cent.;  no  eosinophiles;  tran- 
sitionals,  2  per  cent.;  polymorphonuclears,  80  per  cent.  Other 
examinations  were  made,  but  no  eosinophilia  was  found. 

Red  cells  showed  nothing  abnormal;  no  parasites  were  found; 
no  basophilic  degeneration  present.  Chemical  tests  for  hypogly- 
cemia were  not  made,  although  Forges  has  suggested  that  this 
should  be  done  in  all  cases  of  Addison's  disease,  as  he  found  such 
a  condition  in  dogs  after  the  adrenals  had  been  removed. 

Sputum  was  examined  frequently  for  tubercle  bacilli,  but  none 
was  found.     Tuberculin  reaction  was  negative. 

Stomach  contents,  after  Ewald's  test  meal,  withdrawn  after 
one  hour,  showed,  40  c.c.  in  amount,  well  mixed,  no  mucus  or 
blood. 

Free  hydrochloric,  1  c.c.  decinormal  sodium  hydrate. 

Combined,  10  c.c.  decinormal  sodium  hydrate. 

Total  acidity,  11  c.c.  decinormal  sodium  hydrate. 

No  lactic,  acetic,  or  butyric  acid  found;  no  blood  to  the  Weber 
test;  no  Oppler-Boas  bacilli  present. 

Feces  were  liquid,  contained  no  blood  or  intestinal  parasites. 
At  times  much  undigested  food  was  present,  but  no  mucus. 

Course  of  Disease.  Patient  grew  rapidly  worse  during  the  first 
week;  fever  was  continuous  and  he  had  several  chills,  some  lasting 
half  an  hour.  Following  each  chill  there  was  a  rise  in  the  tempera- 
ture of  1°  to  2°  F.,  and  a  corresponding  acceleration  of  the  pulse. 
Patient  complained  of  severe  headache  and  weakness. 

During  the  second  week  his  condition  became  so  alarming  that 
we  had  little  hope  for  recovery.  The  pulse  became  weaker,  asthenia 
more  marked,  and  a  severe  diarrhea  with  involuntaries  came  on. 
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Pigmentation  was  very  pronounced  now  and  the  patient  was 
indifferent  to  his  surroundings.  This  condition  continued  until 
the  end  of  the  third  week,  when  gradual  improvement  was  noticed. 
He  began  to  take  an  interest  in  his  surroundings  and  expressed  a 
desire  for  food.  On  the  twenty-eighth  day  the  morning  tempera- 
ture was  normal,  and  on  the  thirty-first  it  remamed  so  all  day. 
After  this  improvement  was  rapid,  and  on  the  thirty-sixth  day  he 
was  able  to  sit  up  a  short  time.  In  another  week  he  was  able  to 
walk  about  the  ward  and  remain  up  all  day.  During  his  con- 
valescence he  gained  rapidly  in  weight  and  strength.  The  pigmen- 
tation gradually  disappeared;  first  from  the  trunk  and  extremities; 
then  from  the  face,  hands,  axillary,  and  girdle  regions,  where 
pigmentation  is  normally  increased.  The  genitals  were  still  darkly 
pigmented  when  he  left  the  hospital,  October  20,  1913. 

On  the  day  of  his  departure  a  blood  examination  showed  3,800,- 
000  red  cells;  12,000  leukocytes,  and  68  per  cent,  hemoglobin. 
Blood-pressure  was  128  systolic,  98  diastolic;  pulse,  88;  tempera- 
ture, 98.6;  respiration,  Ki.    ' 

I  have  kept  in  communication  with  him  for  two  years,  and  he 
says  his  health  was  never  better.  He  has  worked  regularly,  eats 
and  sleeps  well,  is  free  from  pain,  and  weighs  156  pounds. 

Pathogenesis.  In  this  case  I  believe  we  are  justified  in  assuming 
that  the  function  of  the  adrenal  glands  was  interfered  with  bj'  an 
inflammatory  exudate,  caused  by  extension  of  the  infection  from 
the  pelvis  of  both  kidneys  into  the  surrounding  tissues,  involving 
especially  the  medullary  portion  of  the  adrenals  and  the  closely- 
associated,  sympathetic  ganglia.  We  know  that  the  medulla  of 
this  gland  supplies  an  internal  secretion,  epinephrin,  which  regu- 
lates blood-pressure  and  vascular  tonus,  and  if  kept  out  of  the 
general  circulation  from  any  cause,  symptoms  of  Addison's  disease 
develop.  The  medulla  is  a  part  of  the  chromaffin  system,  is  closely 
associated  with  certain  metabolic  processes,  and  is  necessary  to 
sustain  life.  Animals  from  which  the  adrenals  have  been  removed 
die  in  a  very  short  time  (in  two  to  four  days). 

Pigmentation  of  the  skin  began  to  develop  on  the  sixth  day  and 
became  more  marked  during  the  first  month  of  the  disease.  As 
improvement  occm-red,  it  gradually  grew  less,  and  when  the  adrenals 
were  able  to  functionate  properly  it  disappeared. 

It  is  generally  believed  that  these  glands  are  closely  associated 
with  pigmentation,  but  the  chemistry  of  the  process  is  not  yet 
understood. 

Goldzieher  has  shown  that  the  adrenal  function  is  disturbed 
much  earlier  in  the  presence  of  general  sepsis.  Our  patient  was 
certainly  septic,  as  shown  by  repeated  chills,  high  temperature, 
leukocytosis,  with  polymorphonuclear  increase,  and  urinary  findings. 

Straub  reports  a  case  of  Addison's  disease  in  a  patient  suffering 
from  carcinoma  of  the  stomach  and  peritoneum,  in  whom  thi'om- 
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bosis  of  the  adrenal  veins  caused  pigmentation  to  develop  in 
seventeen  days.  Autopsy  showed  the  thrombotic  process  to  be 
of  recent  occurrence,  and  no  doubt  was  the  real  cause  of  the  sudden 
onset. 

Chvostek  reports  a  case  in  a  young  man,  following  a  bilateral 
perinepliric  infection,  which  resulted  in  a  total  destruction  of  the 
adrenal  glands,  causing  death  in  a  very  short  time. 

Sargent  and  Bernard  report  a  case  in  a  young  man,  wath  sudden 
onset,  with  sharp  abdominal  pains,  nausea,  vomiting,  early  collapse, 
marked  psychical  disturbances,  and  hypothermia.  Death  occurred 
in  ten  days. 

Langmead  reports  a  case  of  Addison's  disease  in  a  boy,  ten  years 
old,  having  all  the  clinical  symptoms.  Pigmentation  had  been 
noticed  for  about  a  year.  During  this  time  he  had  several  attacks 
of  diarrhea,  marked  asthenia,  and  hypothermia.  The  acute  attack 
came  on  suddenly,  with  vomiting,  restlessness,  convulsions,  rigidity, 
and  all  the  symptoms  of  meningitis.  The  patient  lived  only  a  few 
hours  after  reaching  the  hospital.  Autopsy  showed  bilateral  caseous 
tuberculosis  of  the  adrenals;  a  very  small  heart,  weighing  only 
three  ounces;  status  lymphaticus,  with  enlargement  of  the  thymus 
and  hypertrophy  of  all  the  lymphatics. 

Lowy  reports  a  case,  occurring  in  a  young  man  twenty  years 
old,  which  ran  a  very  acute  course.  Autopsy  showed  apparently 
normal  adrenals,  but  microscopic  examination  revealed  a  total 
absence  of  the  specific  cellular  elements  of  the  cortex  of  both 
glands.  He  believes  that  the  cortex  has  an  important  function,  and 
when  diseased,  Addison's  disease  results.  . 

Very  recently  I  saw  a  young  man  with  all  the  characteristic 
symptoms  of  Addison's  disease  except  asthenia.  He  had  worked 
at  hard  labor  until  two  weeks  before  the  onset,  which  was  sudden, 
with  severe  pain  in  the  abdomen,  nausea,  vomiting,  diarrhea, 
marked  restlessness,  pigmentation  of  the  skin  and  mucous  mem- 
branes, low  blood-pressure,  and  hypothermia.  His  muscular 
development  and  strength  were  extremely  good  until  a  few  days 
before  death,  which  occurred  twenty  days  from  onset  of  acute 
symptoms.  Autopsy  showed  bilateral  caseous  tuberculosis  of  both 
kidneys  and  adrenals.    No  other  foci  of  infection  could  be  found. 

"Our  knowledge  of  these  glands  is  chiefly  confined  to  certain 
activities  of  the  medullary  proportion;  of  the  cortex,  we  know 
practically  nothing."    (See  recent  article  by  J.  Aikman.) 

From  an  extensive  description  of  the  adrenal  glands,  their 
onatomy,  histology,  embrvology,  physiology,  pathology,  etc., 
published  by  one  of  the  highest  authorities  on  the  subject,  the  late 
Dr.  Edmund  Neusser,  professor  of  internal  medicine  at  the  Univer- 
sity of  Vienna,  it  is  learned  that  these  bodies  were  discovered  by 
Eustachius  in  1564,  but  that  the  first  satisfactory  theory  as  to  their 
function  was  given  by  Addison  in  1855. 
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"  He  first  called  attention  to  the  relation  existing  between  disease 
of  these  organs  and  a  peculiar  group  of  symptoms  (Addison's 
disease),  and  expressed  the  opinion  that  their  extensive  destruction 
led  to  severe  general  disease  and  death." 

Brown-Sequard,  in  1856,  experimented  on  animals,  removing 
the  adrenal  glands  and  studying  the  symptoms  following  their 
extirpation  in  order  to  gain  definite  information  regarding  their 
function  and  thus  to  decide  whether  or  not  these  organs  were  essen- 
tial to  life.  After  a  series  of  investigations  he  concluded  that  they 
are  absolutely  necessary  to  life. 

Later  investigators  contradicted  his  views,  but  from  1889  up  to 
1913  a  number  of  other  scientists  supported  the  conclusions  of 
Brown-Sequard,  showing  by  various  experiments  that  death 
resulted  from  removal  of  the  adrenals,  one  observer  having  found 
extensive  alterations  in  the  brain,  cerebellum,  spinal  cord,  and 
peripheral  nerves  of  animals  thus  experimented  with,  while  another 
investigator  decided  that  the  organs  in  question  possessed  an  extra- 
uterine function  essential  to  life. 

Neusser  says:  "It  is  evident  that  Brown-Sequard 's  view — that 
these  organs  are  essential  to  life — is  strongly  upheld  by  the  most 
recent  experiments." 

Regarding  the  function  or  physiology  of  the  adrenals,  physio- 
logists have  proposed  tlu"ee  different  ways  in  which  to  decide  this 
question.  The  first  method  comprised  the  "clinical"  observation 
of  animals  deprived  of  one  of  these  organs,  and  included  investiga- 
tions concerning  (1)  nutrition;  (2)  temperature;  (3)  disturbances 
of  the  nervous  system;  (4)  disturbances  of  the  digestive  organs; 
(5)  changes  in  the  blood;  (6)  the  pulse  respiration  and  blood- 
pressure;  (7)  changes  in  the  skin  and  mucous  membranes. 

Neusser  sums  up  the  results  of  these  observations,  stating  that 
as  to  nutrition,  more  or  less  emaciation  in  animals  was  noticed  by 
a  number  of  investigators.  Concerning  temperature,  the  con- 
clusions are  very  diverse,  some  observers  noting  a  fall  of  tem- 
perature, and,  again,  no  great  variation  being  detected. 

As  to  the  third  condition,  profound  cerebral  symptoms  have  been 
reported  by  various  authorities,  such  as  convulsions,  delirium, 
vertigo;  diminished  motor  power  and  reflexes;  contractures  of  the 
anterior  extremities;  paralytic  symptoms;  loss  of  faradic  nervous 
irritability'  (the  direct  muscular  irritability  being  unimpaired), 
with  death  from  paralysis  of  the  muscles  of  respiration.  One 
scientist  failed  to  note  convulsions  after  removal  of  the  adrenals, 
observing,  instead,  apathy,  rigidity,  and  weakness  of  the  extremities, 
combined  with  difficult  breathing. 

Disturbances  in  the  digestive  organs  included  loss  of  appetite, 
increased  peristalsis,  and  diarrhea. 

Views  dift'er  regarding  the  changes  in  blood  under  the  conditions 
in  question,  although  the  opinions  as  to  the  chemical  alterations 
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more  nearly  agree  than  those  concerning  the  number  of  red  and 
white  corpuscles  and  the  percentage  of  hemoglobin.  According  to 
the  views  of  certain  authorities  the  suprarenal  capsules  are  neu- 
tralizing organs;  their  function  being  to  destroy  certain  toxic  sub- 
stances which  accumulate  in  the  blood  as  the  result  of  nervous  and 
muscular  activity;  while  another  observer  concluded  that  the 
adrenals  are  rather  regulators  of  cell  nutrition. 

Concerning  the  pulse,  respiration,  and  blood-pressure  after 
extirpation  of  the  adrenal  glands  it  was  found  that  while  the  pulse 
and  respiration  may  not  be  constantly  affected  a  fall  of  blood-press- 
ure is  observed. 

A  few  investigators  have  noted  certain  changes  in  the  skin  and 
mucous  membranes  following  extirpation  of  the  adrenals,  such  as 
abnormal  pigmentation. 

The  study  of  the  action  of  suprarenal  extracts  formed  the  second 
method  of  deciding  the  function  of  the  adrenals,  and  the  principal 
effects  by  Oliver  and  Schaefer,  who  injected  an  aqueous  extract 
and  a  glycerin  extract  into  different  animals,  are  stated  by  Neusser 
as  follows: 

"1.  An  enormous  rise  of  blood-pressure,  the  result  of  excessive 
contraction  of  the  bloodvessels.  Stimulation  of  the  depressor 
nerve  during  the  administration  of  suprarenal  extract  failed  to 
produce  a  fall  of  blood-pressure.  It  follows  that  the  rise  of  blood- 
pressure  is  the  result  of  a  direct  action  of  the  extract  upon  the 
muscular  fibers  of  the  heart  and  arteries. 

"2.  Slowing  and  strengthening  of  the  heart's  action  and  pulse. 
These  result  from  stimulation  of  the  vagus  centres.  It  is  apparent 
that  suprarenal  extract  increases  the  frequency  of  the  heart's  action. 

"  3.  In  frogs  and  mammals  the  duration  of  muscular  contraction 
was  lengthened.  Its  action  upon  respiration  was  inconstant. 
Extracts  of  the  medullary  portion  of  the  capsules  alone  were  active. 
Suprarenal  extract  from  healthy  human  beings  was  very  powerful, 
while  the  extract  from  two  cases  of  Addison's  disease  was  totally 
inert.  These  authors  conclude  that  the  suprarenal  bodies  elaborate 
an  internal  secretion  which  maintains  the  physiological  tone  of  all 
the  muscular  tissues,  especially  of  the  heart  and  vessels." 

Neusser  also  refers  to  the  experiments  of  Szymonowdcz  and 
Cybulski  with  suprarenal  extracts,  and  gives  their  conclusions  as 
follows : 

"1.  Extirpation  of  both  suprarenal  capsules  causes  a  decided 
fall  of  blood-pressure;  the  pulse  becomes  small. 

"2.  Intravenous  injection  of  suprarenal  extract  causes  a  marked 
rise  of  blood-pressure  with  slowing  and  strengthening  of  the  heart's 
action. 

"3.  The  same  symptoms,  although  less  intense,  are  produced 
by  the  injection  into  the  circulation  of  the  blood  of  the  suprarenal 
vein. 
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"4.  The  suprarenal  body  is  an  organ  essential  to  life. 

"5.  The  function  of  the  suprarenal  capsules  is  to  elaborate  and 
add  to  the  blood  a  substance  which  stimulates  the  activity  of  the 
vasomotor  centers,  the  centers  of  the  vagus  and  accelerator  nerves, 
and  the  respiratory  centers,  and  permanently  preserves  the  tonic 
tension  of  these  centers. 

"6.  The  theory  of  the  neutralizing  action  of  the  suprarenal 
capsules  can  be  dispensed  with,  for  the  loss  of  the  above-mentioned 
tonic  influence  is  sufficient  to  explain  all  symptoms  occurring  after 
their  removal. 

"The  third  method  of  physiological  investigation  is  the  chemical. 
For  a  technical  description  of  this  subject  see  Xeusser's  article  as 
noted  in  the  bibliography  and  the  bibliographical  references  on 
'epinephrin,'  '  suprarenin,'  and  'adrenahn.'  " 

As  the  cause  of  Addison's  disease,  Dr.  F.  Pfletschinger,  in  a  recent 
article,  refers  to  the  theory  advanced  by  Neusser  that  the  adrenals, 
the  spinal  cord,  and  sympathetic  system  are  all  interrelated,  and 
that  injury  of  any  of  the  three  would  break  the  connection  and 
produce  Addison's  disease,  and  then  adds: 

"Wiesel,  in  1903,  made  the  next  big  advance — he  drew  atten- 
tion not  so  much  to  the  sympathetic  but  to  the  intercorrelated 
adrenal  system  and  accessory  adrenal  glands.  They  are  composed 
of  osmium  staining  lip-^id  cells,  similar  to  those  of  the  cortex  in 
adrenals  and  similar  to  nerve  cells  in  general.  These  accessory 
glands  contain  no  medullary  cells  like  those  in  the  medulla  of 
adrenals.  But  there  are  many  medullary  cells  found  in  the  ganglia 
of  the  abdominal  sjTnpathetic  and  intercarotid  ganglia,  along  the 
entire  sympathetic  system  in  fact,  partly  as  individual  cells  and 
partly  as  small  masses,  viz.,  Zuckerkandl's  gland  at  the  bifurcation 
of  the  abdominal  aorta.  On  account  of  their  staining  qualities 
these  are  known  as  chromaffin  cells,  and  together  with  the  medulla 
of  adrenal  are  known  as  the  chromaffin  system. 

"  Wiesel  cites  six  cases  of  Addison's  disease  which  he  investigated 
minutelv,  and  in  which  he  found  destruction  of  chromaffin  cells 
in  the  medulla  of  the  adrenals  and  in  the  s^Tiipathetic.  The  cortex 
of  the  adrenals  and  the  accessory  adrenals  was  found  intact  or 
slightly  affected.  He  cites  also  one  case  of  tuberculosis  of  both 
adrenals  without  symptoms  of  Addison's  disease,  in  which  he  found 
hypertrophy  of  -chromaffin  cells  in  the  sympathetic.  He  therefore 
considers  Addison's  disease  a  specific  disease  of  the  chromaffin 
system." 

Pfletschinger  further  says  that  other  observers  consider  the 
cortex  of  first  importance,  and  that  cases  have  been  cited  in  which, 
with  tuberculosis  of  both  adrenals  without  symptoms,  h^-pertrophy 
of  the  cortical  substance  was  found.  Still  another  writer,  he  says, 
maintains  that  disturbance  of  the  function  of  the  adrenals  is  the 
only  cause  of  Addison's  disease  which  may  arise  from  disease  of 
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the  glands  or  of  secretory  nerves.  Also,  Neusser  and  Wiesel  draw 
attention  to  the  frequency  of  the  combination  of  Addison's  disease 
and  the  lymphatic  diathesis  with  hypoplastic  constitution,  and 
declare  that  the  primary  underdevelopment  of  the  chromaffin 
system  which  is  present  in  hypoplastic  constitutions  is  conducive 
to  the  development  of  Addison's  disease. 

"As  far  as  animal  experimentation  goes,  some  experiments  show 
medulla  necessarv  to  life,  some  show  cortex.  The  cause  of  death 
after  complete  removal  is  unknown,  but  is  very  prompt  in  two  to 
four  days." 

Pfletschinger,  in  concluding  his  remarks  on  the  cause  of  the 
disease  in  question,  says: 

"The  most  plausible  theory  today  is  Wiesel's,  that  Addison's 
disease  is  due  to  destruction  of  the  chromaffin  system." 

For  an  exhaustive  discussion  of  the  various  theories  as  to  the 
cause  of  Addison's  disease,  see  an  article  by  Rolleston.^ 

H.  A.  Hare^  says  of  the  etiology  of  Addison's  disease: 

"The  cause  of  Addison's  disease  is  not  known  in  the  sense  that 
we  recognize  a  cause  which  is  responsible  for  all  cases.  In  about 
50  per  cent,  of  the  cases  so  far  reported  which  have  come  to  autopsy, 
tuberculosis  of  the  suprarenal  glands  has  been  found.  That  this 
lesion  is  not  sufficient  in  all  cases  to  cause  the  general  systemic 
manifestations  of  the  disease  is  proved  by  the  fact  that  identical 
changes  have  been  found  in  the  suprarenal  bodies  when  none  of 
these  symptoms  have  been  present.  In  certain  cases,  hemorrhages 
into  the  suprarenal  bodies  as  the  result  of  injuries  have  caused  the 
symptoms  to  develop. 

"As  a  matter  of  fact,  the  view  as  to  the  relationship  of  these 
causes  to  the  disease,  expressed  by  Addison  fifty  years  ago  is  prob- 
ably correct — namely,  that  any  lesion  of  these  bodies  which  inter- 
feres with  their  function  may  cause  the  malady. 

"In  some  instances  the  disease  seems  to  be  primarily  the  result 
of  pathological  changes  in  the  semilunar  ganglia  of  the  abdominal 
sympathetic  nervous  system.  Rolleston  has  expressed  the  plausible 
view  that  in  these  cases  the  disease  arises  in  all  probability  by  reason 
of  the  fact  that  the  glands  are  cut  off  in  circulation  and  nerve  supply 
by  growths  or  inflammatory  exudates." 

After  fiu-ther  discussion  of  the  subject  of  etiology.  Hare  says 
that  the  opinion  generally  held  today  is  that  the  symptoms  of 
Addison's  disease  manifest  themselves  because  the  suprarenal 
secretion  fails  to  find  its  way  into  the  general  economy,  and  that 
changes  in  the  sympathetic  nervous  system  may  also  be  a  factor, 
and  he  adds  the  following  statement: 

"P'inally,  it  is  not  to  be  forgotten  that  Addison's  disease  may  be 
without  noticeable  lesions  in  the  suprarenal  bodies,  and  it  is  also 
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a  fact  that  these  bodies  may  be  almost  completely  destroyed  by 
growth  or  by  tuberculosis  without  any  symptom  of  this  malady 
developing." 

Rolleston  sums  up  the  situation  as  follows: 

"Addison's  disease  is  due  to  inadequacy  of  the  chromaffin  or 
adrenalin-secreting  cells,  which  are  chiefly  situated  in  the  medulla 
of  the  gland,  but  are  also  found  in  connection  with  the  sympathetic 
trunks.  It  is  possible  that  there  is  a  second  factor  at  work — 
namely,  irritation  of  the  sympathetic  nerves — which  might  be  (1) 
mechanical  and  due  to  adhesions  and  invasion  of  the  pericapsular 
nerves  and  ganglia,  or  (2)  toxic  and  due  either  to  failure  of  a 
hypothetical  antitoxic  function  of  the  cortex  of  the  adrenals,  or  to 
disturbed  metabolism  resulting  from  absence  of  adrenalin." 

Diagnosis.  A  well-advanced  case  of  Addison's  disease  should 
be  recognized  without  difficulty,  as  there  is  no  other  condition 
which  presents  this  typical  symptom  complex.  However,  early 
in  the  disease,  before  pigmentation  has  developed,  many  difficulties 
may  be  encountered. 

Asthenia,  anemia,  loss  of  appetite,  constipation,  and  a  moderate 
degree  of  pigmentation  may  occur  in  pernicious  anemia,  and  if  the 
blood  findings  are  atypical,  one  cannot  make  a  positive  diagnosis. 
The  relatively  high  color  index,  more  marked  poikilocytosis  and 
polychromatophilia,  basophilic  degeneration  of  the  red  cells  and 
diminished  coagulability,  would  speak  more  for  pernicious  anemia. 

Tuberculosis  of  the  intestinal  tract  with  peritoneal  involvement 
is  frequently  associated  with  pigmentation  and  must  be  excluded. 
This  is  sometimes  difficult,  as  the  tuberculous  process  may  invade 
the  adrenals  and  sympathetic  system,  thereby  causing  the  Addison- 
ian symptom  complex  to  appear,  making  a  differential  diagnosis 
impossible. 

^Malarial  cachexia  with  pigmentation  of  the  skin  must  be  excluded. 
Enlargement  of  the  spleen,  history  of  paroxysmal  attacks,  with 
chills,  fever,  and  sweats,  coming  from  an  infected  district  and  the 
finding  of  parasites  in  the  blood,  would  make  the  diagnosis  positive. 

^^agabond's  disease,  miner's  pigmentation,  and  other  occupational 
diseases  associated  with  the  use  of  chemicals  should  readily  be 
excluded. 

Pellagra  has  been  confused  with  it  in  some  instances,  but  this 
should  be  excluded  by  the  history,  the  spring  and  autumn  exacer- 
bations, increased  appetite,  the  presence  of  other  cases  in  institu- 
tions, and  the  characteristic  dermatosis. 

Bronzed  diabetes,  cirrhosis  of  the  liver  with  pigmentation,  Base- 
dow's disease,  chronic  eczema,  arsenical  therapy,  cancerous  cachexia, 
and  the  pigmentation  following  Roentgen-ray  exposures  should  be 
excluded  without  difficulty.  We  must  remember  also  that  pigmen- 
tation is  normally  increased  in  certain  races. 

Therapy.  We  have  no  specific  therapy  today.  Adrenal  therapy 
has  been  disappointing,  as  shown  by  Adams,  who  collected  97 
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cases  with  tlie  following  results:  Adrenal  treatment  with  gland 
feeding,  extracts,  both  glycerin  and  aqueous,  by  mouth  and  sub- 
cutaneously,  caused  some  improvement  in  31  cases;  no  improve- 
ment in  43  cases;  made  worse,  7  cases;  permanent  improvement 
was  shown  in  16  cases.  In  these  the  asthenia  and  gastro-intestinal 
disturbances  were  benefited,  but  no  change  occurred  in  the  pig- 
mentation. 

In  the  case  under  consideration  the  treatment  was  purely  symp- 
tomatic. The  patient  was  made  as  comfortable  as  possible  in  bed 
and  sponging  ordered  as  need'^d  for  temperature.  He  was  given 
a  milk  and  egg  diet  with  plenty  of  water.  Hot  compresses,  fre- 
quently changed,  were  applied  for  pain  in  the  back  and  abdomen. 

For  the  bladder  disturbance  and  pyelitis  he  was  given  10  grains 
of  hexamethylenamin,  and  20  grains  of  sodium  citrate,  three  times 
daily  in  water.  Irrigation  of  the  bladder  was  not  necessary,  as  he 
responded  quickly  to  internal  medication. 

For  the  bowels,  ^  ounce  of  sodium  phosphate  crystals  was  given 
in  hot  water  as  needed.  Tincture  of  hyoscyamus  was  given  early 
for  painful  urination,  in  15  minim  doses  three  times  daily;  codein 
sulphate  at  night  for  pain  and  sleeplessness. 

Very  recently  injections  of  pituitary  extract  have  been  given, 
with  a  hope  that  the  pressor  substance  might  act  beneficially,  but 
nothing  has  developed  to  justify  any  conclusion  as  to  its  merit. 

A  word  of  caution  should  be  given  in  regard  to  the  use  of  drastic 
purgatives  for  the  obstinate  constipation  which  sometimes  occurs, 
as  instances  are  recorded  of  sudden  death  from  syncope  and  shock 
following  such  a  procedure. 

Greenhow  reports  a  case  in  which  Addison's  disease  was  not  sus- 
pected and  sudden  death  resulted  from  the  administration  of  a 
violent  purgative. 

For  the  diarrhea,  vomiting,  and  syncope  we  should  use  the  usual 
remedies  for  these  conditions. 

Prognosis.  All  authorities  consulted  give  a  very  unfavorable 
prognosis  in  Addison's  disease,  and  especially  so  in  the  acute  cases. 

Dock^  says:  "Addison's  disease  is  universally  classed  as  a  fatal 
affection;  in  fact,  recoveries  of  genuine  cases  are  so  rare  as  to  leave 
no  other  prognosis  possible." 

Eichhorst,  in  the  last  edition  of  his  book,  says:  "Termination 
of  this  disease  is  so  universally  fatal  that  one  needs  scarcely  speak 
of  recoverv." 

Ebstein  and  Schwalbe  say  practically  the  same,  and  add  that 
recoveries  may  be  taken  as  mistaken  diagnosis. 

I  realize  that  remissions  occur  in  this  as  in  other  chronic  diseases, 
but  when  one  considers  the  acute  onset,  the  stormy  febrile  course, 
the  rapid  recovery,  and  the  excellent  condition  of  the  patient  after 
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two  years,  I  firmly  believe  that  we  may  look  upon  this  as  a  case  of 
Addison's  disease  recovered  if  not  cured. 

SoiMARY.    The  unusual  features  in  this  case  are: 

1 .  The  sudden  onset  with  pain,  chills,  fever  and  sweats. 

2.  Bilateral  involvement  of  the  adrenals,  as  manifested  by  the 
marked  tumor  masses  palpable  in  both  lumbar  and  hypochondriac 
regions  with  positive  urinary  findings  for  bilateral  renal  pelvic 
involvement. 

3.  The  early  and  rapidly  progressive  pigmentation  of  the  skin. 

4.  The  rapidly  developing  asthenia,  reaching  the  point  of  help- 
lessness in  seven  days. 

5.  The  extremely  low  blood-pressure  coming  on  so  early  in  the 
disease. 

6.  The  rapidly  advancing  anemia;  2,240,000  red  cells  and  35 
per  cent,  hemoglobin  in  seven  days,  in  a  previouslv  healthy,  robust 
young  man. 

7.  The  raDid  improvement  which  followed  when  once  the  patient 
had  conquered  the  acute  infectious  process  which  was  crippling 
his  adrenals. 

8.  The  complete  recovery  of  the  patient  and  continued  good 
health  for  a  period  of  two  years  after  his  dismissal  from  hospital. 
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The  Clinics  or  John  B.  Murphy,  M.D.  Vol.  IV,  No.  5. 
(October,  1915).  Philadelphia  and  London:  W.  B.  Saunders 
Company. 

The  October  number  of  the  Climes  presents  twenty-six  subjects. 
In  many  of  them  the  reader  will  note  repetition  of  comments  made 
in  similar  cases.  It  is  inevitable  that  repetitions  become  more 
frequent  as  the  total  number  of  cases  grows  with  each  volume. 
They  do  not,  however,  detract  from  the  value  of  the  publication 
if  it  is  read  with  the  idea  of  obtainino;  the  opinion  of  the  author 
on  the  minor  practical  points  emphasized  in  each  case  presented. 
Dr.  "William  B.  Coley  reports  the  disappearance  of  zn  inoperable 
recurrent  carcinoma  of  the  nasopharynx  under  treatment  with 
mixed  toxins.  Dr.  ]Murphy  advocates  the  use  of  the  Roentgen-ray 
and  arsenic  in  addition  to  Coley's  fluid  in  certain  types  of  sarcoma. 
The  results  cited  justify  a  measure  of  optimism.  In  the  chapter  on 
metastatic  arthritis  of  the  knee-joint,  the  value  of  autosensitized 
vaccines  is  again  emphasized.  G.  M.  L. 


The  Clinics  of  John  B.  ^NIurphy,  M.D.  Vol.  IV,  No.  6  (Decem- 
ber, 1915).  Philadelphia  and  London:  W.  B.  Saunders  Company, 
1915. 

The  reader  of  the  Clinics  will  recall  that  Dr.  ^Murphy  has  repeat- 
edly condemned  radium  therapy  in  cancer  of  the  mouth,  and  will 
observe  with  interest  a  footnote  referring  to  the  favorable  results 
reported  by  Sticker.  In  contrast  to  the  precision  that  characterizes 
the  usual  teaching,  we  note  certain  discrepancies  concerning  the 
question  of  removal  of  the  cervical  lymph  nodes  in  the  case  of 
leukoplakic  papilloma.  Case  teaching,  of  necessity,  prevents  full 
academic  discussion  of  all  the  phases  of  a  subject,  and  probably 
is  of  greatest  value  to  the  average  reader  in  illustrating  the  methods 
of  treatment  practised  by  the  author.  For  example,  one  observes 
that  the  importance  of  avoiding  hand-contacting  in  bone  work 
is  dwelt  upon;  that  the  ether-olive  oil  method  of  anesthesia  is  some- 
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times  employed;  that  some  wounds  are  swahbed  with  5  per  eent. 
phenol;  that  the  cut  ends  of  nerves  are  sutured  to  prevent  neuroma 
formation,  and  that  special  care  is  taken  in  suturing  the  skin  to 
prevent  scar  formation.  G.  AI.  L. 


The  Clinics  of  John  B.  ]Murphy,  M.D.  Vol.  V,  No.  1  (April, 
191(i).  Philadelphia  and  London:  W.  B.  Sounders  Company, 
1916. 

The  most  important  feature  of  the  April  number  of  the  Clinics 
is  a  Talk  on  the  Surgery  of  Tendons  and  Tendon  Sheaths,  with 
special  reference  to  the  newer  anatomy  according  to  ]\Iayer.  It 
is  rich  in  practical  surgical  suggestions.  Speaking  of  felons,  Dr. 
^Murphy  says:  "To  thrust  a  blind  knife  blindly  into  the  human 
hand  is  nothing,  if  not  criminal."  "Every  acute  deep  infection 
of  the  hand  should  be  treated  by  an  exploratory  dissection  under 
anesthesia  and  anemia."  "To  operate  without  an  anesthetic  is 
sheer  brutality,  surgical  tyronism,  unjustifiable  and  indefensible." 
There  follows  a  case  of  retention  cyst  of  the  lip,  with  interesting 
comments  on  the  histology  and  surgical  pathology,  an  excellent 
resume  of  the  subject  of  cervical  rib.  Several  cases  showing  lesions 
of  the  central  nervous  system  are  presented,  with  the  keen  clinical 
analysis  of  Dr.  Mix.  The  remainder  of  the  volume  is  devoted  to 
the  surgery  of  the  extremities,  illustrating  the  newer  surgery  of 
tendons,  arthroplasties,  and  nailing  of  fractures.  The  volume  is 
one  of  exceptional  merit.  G.  M.  L. 


Max:  Ax  Adaptive  Mechaxism.  By  George  W.  Crile,  F.A.C.S., 
Professor  of  Surgery,  School  of  jNIedicine,  Western  Reserve  Uni- 
versity. Pp.379;  88  illustrations.  New  York:  The  Macmillan 
Company. 

Ix  his  latest  book.  Dr.  Crile  attempts  to  show^  that  "man  is 
essentially  an  energy  transforming  mechanism,"  the  whole  process 
of  energy  transformation  being  under  the  direction  of  the  "kinetic 
system,"  composed  of  the  brain,  "the  great  central  battery  which 
drives  the  body,  the  thyroid  governs  the  conditions  favoring  tissue 
oxidation,  the  adrenals  govern  immediate  oxidation  processes,  the 
liver  fabricates  and  stores  glycogen,  and  is  the  great  neutralizer  of 
the  acid  products  of  energy  transformation,  and  the  muscles  are 
the  final  converters  of  latent  energy  into  motion  and  heat."  These 
organs  have  acquired  their  special  function  by  a  process  of  ages  of 
adaptation  to  the  exigencies  of  environment. 

Doubtless  no  one  will  quarrel  with  Dr.  Crile  as  to  his  fundamental 
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thesis:  the  animal  body  is  unquestionably  a  perfected  mechanism 
for  the  transformation  of  energy.  All  will  further  agree  that  man  is 
an  adaptive  mechanism, — not  only  the  genus  man,  but  the  indi- 
vidual man.  The  result  of  the  adaptability  of  the  individual  to  his 
environment  is  to  be  seen  in  this  book,  and  constitutes  the  chief 
criticism  of  the  book. 

Dr.  Crile  is  a  surgeon.  The  surgeon  is  a  man  who  must  think 
quicklyand  act  immediately  upon  his  thought,  for  delay  in  Surgery 
may  be  more  serious  than  a  false  move.  Therefore  the  surgeon 
adapts  his  mode  of  thought  to  this  demand  upon  him;  as  a  man 
among  men  he  acquires  the  reputation  of  being  energetic,  forceful, 
decisive;  he  settles  affairs  in  his  own  mind  with  astonishing  quick- 
ness,— and  both  inside  and  outside  his  profession  he  sometimes 
moves  too  fast.  The  internist  has  more  time  in  which  to  act, — 
when  an  acute  emergency  arises  he  sends  for  the  surgeon.  The 
laboratory  man  moods  and  broods,  and  earns  as  justly,  perhaps, 
the  criticism  that  he  never  gets  anyw'here. 

Dr.  Crile's  book  will  therefore  appeal  differently  to  different 
minds  depending  upon  the  environment  to  which  they  have  become 
adapted.  The  surgeon  will  follow  the  reasoning,  which  is  clear  and 
logical  in  so  far  as  the  presented  statements  are  concerned.  The 
internist  will  not  be  very  deeply  convinced,  and  the  laboratory  man 
will  be  dumfounded. 

For  example,  after  275  pages  designed  to  show  how  man  has 
risen  to  his  present  stage  of  development  by  a  process  of  age-long 
adaptation  to  his  neviroimient,  we  learn  that  "in  the  pregnant  state 
there  is  progressive  loss  of  muscular  power,  mental  efficiency  and 
resistance  to  infection.  Memory,  reason  and  endurance  suffer  just 
as  they  do  in  infection  or  in  auto-intoxication."  It  seems  strange, 
indeed,  that  woman  should  have  so  poorly  adapted  herself  to  the 
process  which  represents  the  end  and  aim  of  her  entire  being — the 
procreation  of  the  species!  And  this  statement  cannot  be  true 
without  modification,  for  on  page  281  we  learn  that  "pregnancy  in 
anemic,  chlorotic,  adynamic  women  sometimes  transforms  them 
and  gives  them  added  weight  and  energy."  And  on  page  284  we 
learn,  further,  that  "in  the  school  of  natural  selection  there  have 
been  evolved  .  .  .  mechanisms  in  the  tissues  of  the  genital 
tract  and  genital  organs  for  protection  against  infection." 

And  so  throughout  the  entire  book  the  meticulous  critic  will  find 
discrepancies  which  will  prove  fatal  to  the  argument  if  the  reader's 
mind  has  become  adapted  to  an  analytic  habit  of  thought.  In  fact 
there  are  many  who  v.'ill  question  the  applicability  of  the  statement 
in  the  introduction  to  the  problem  at  hand:  "Like  other  sciences 
medicine  has  had  to  evolve  through  the  three  traditional  stages  of 
development;  a  stage  of  superstition  and  empiricism;  a  stage  of 
experiment  and  accumulation  of  data ;  and  a  final  stage  of  synthesis 
and  coordination  of  facts.    That  medicine  is  well  through  the  second 
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stage  and  has  entered  the  final  stage  of  synthesis  in  which  jjractical 
working  principles  are  being  formulated  is  evidenced  especially  by 
the  increasing  control  of  infectious  diseases, "^but  this  evidence  is 
by  no  means  applicable  to  the  condition  of  our  knowledge  of  the 
ductless  glands,  as  Dr.  Crile  seems  to  think.  J.  E.  S, 


Studies  ix  Surgical  Pathological  Physiology  from  the  Lab- 
oratory OF  Surgical  Research,  New  York  University.  Edited 
by  John  William  Draper. 

The  volume  comprises  twenty-eight  reprints  which  have  appeared 
at  various  times  in  different  journals.  The  purpose  and  usefulness 
of  such  a  volume  is  as  stated  in  the  foreword  by  William  J.  jNIayo — 
the  collection  and  publication  of  the  results  of  the  investigations  of 
a  group  of  men,  working  along  related  lines.  J.  E.'S. 


Embryology,  Anatomy^,  axd  Diseases  of  -the  Umbilicus,  to- 
gether with  Diseases  of  the  Urachus.  By  Thomas  Stephex 
CuLLEX,  M.D.,  Associate  Professor  of  Gynecology  in  the  Johns 
Hopkins  University;  Assistant  Visiting  Gynecologist  to  the  Johns 
Hopkins  Hospital.  Pp.  680;  269  illustrations.  Philadelphia  and 
London:   W.  B,  Saunders  Company,  1916. 

This  book  is  a  Sejnilchretum  of  the  surgery  of  the  umbilicus 
and  urachus;  only  most  of  the  facts  here  buried  are  derived  from 
living  patients,  not  from  cadavers,  from  autopsies  in  vivo  rather  from 
postmortem  studies  as  is  the  case  in  the  great  work  of  Bonetus. 

Most  medical  men  are  still  in  the  happily  ignorant  frame  of  mind 
in  which  the  author  of  this  volume  found  himself  in  1904,  when, 
as  he  tells  us  in  his  preface,  he  was  rudely  awakened  to  the  fact 
that  other  diseases  than  hernia  affect  the  umbilicus  by  being  asked 
to  see  in  consultation  a  patient  with  cancer  of  the  umbilicus.  The 
fact  that  this  was  an  adenocarcinoma  set  him  thinking,  seeking 
for  an  explanation;  and  the  outcome  of  it  all  is  this  portly  volume, 
beautifully  illustrated  by  Max  Brodel. 

Perhaps  it  is  the  very  portliness  of  the  volume,  perhaps  it  is 
merely  a  habit  of  much  WTiting  acquired  during  its  preparation, 
that  inspired  the  author  with  the  idea  of  condensing  its  contents 
into  a  preface  of  some  three  thousand  words.  We  urgently  counsel 
those  who  may  contemplate,  as  we  fear  some  hardy  souls  may, 
the  perusal  of  the  entire  volume  from  cover  to  cover,  to  begin 
systematically  with  the  preface.    Then  to  follow  the  advice  therein 
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contained  to  study  (not  merely  to  admire)  the  illustrations  of 
embryology;  and  then  (but  this  advice  is  not  in  the  i)reface)  to  lay 
the  volume  carefully  away  upon  its  shelf,  to  be  called  upon  as  a 
work  of  reference  whenever  needed — and  this,  we  predict,  will  not 
be  very  often. 

The  plan  of  the  work  is  all  inclusi\'e:  embryology,  anatomy; 
umbilical  infections  in  the  newborn;  remnants  of  the  omphalo- 
mesenteric duct;  congenital  poh^ps;  ^Meckel's  diverticulum;  intes- 
tinal cysts;  umbilical  concretions;  purulent  and  fecal  fistulae  at  the 
umbilicus;  umbilical  hernise;  umbilical  tumors;  patent  urachus; 
urachal  cysts — these  are  but  a  few  of  the  chapter  headings,  for  the 
volume  treats  de  omnibus  rebus  et  quibusdam  aliis.  Not  only  is 
the  history,  the  pathology,  the  s\Tnptoms,  the  diagnosis,  the  prog- 
nosis, and  the  treatment  of  each  condition  given  at  length,  but  there 
is  appended  nearly  to  every  section  a  long  list  of  case  abstracts, 
alphabetically  arranged  according  to  the  author's  name,  which 
have  been  disinterred  from  former  and  less  worthy  sepulchres  to 
be  reinterred  with  befitting  pomp  and  splendor  in  this  magnificent 
mausoleum. 

It  is  indeed  a  magnum  opus;  it  is  even  a  KTri/jLa  es  ael;  but  we 
fear  it  will  not  be  appreciated  by  the  bulk  of  the  profession  as 
it  deserves  to  be;  for  its  preparation  has  involved  immense  labor, 
and  it  is  an  unexceptionably  valuable  storehouse  of  facts,  a 
Sepulchretum  M'ell  worthy  the  name.  A.  P.  C.  A. 


KURZE   PrAKTISCHE   AxLEITUXG    ZUR   ErKENXUNG  ALLER   FoRilEX 
DES     KOPFSCHMERZES.     VOX     ObERSTATSARZT     Dr.     LoBEDAXK. 

Pp.  71.     Wiirzburg:   Curt  Kabitzch. 

The  author  has  arranged  in  tables  the  various  diagnostic  points 
of  every  imaginable  form  of  headache,  so  that  by  a  rapid  glance 
through  the  book  the  type  of  headache  can  be  immediately 
diagnosed.  The  usual  criticisms  apply  to  this  book  as  to  all  books 
of  a  similar  character.  J.  H.  JNI.,  Jr. 


A  Syxopsis  of  Medical  Treatmext.  By  G.  C.  Shattuck,  M.D., 
Assistant  Physician  to  the  ^Massachusetts  (xeneral  Hospital. 
Second  edition.     Pp.  185.     Boston:  W.  M.  Leonard. 

This  little  book  contains  a  brief  synopsis  of  various  types  of 
treatment  that  the  author  has  found  efficacious  in  his  private 
])ractice  and  hospital  work.  The  methods  of  treatment  are  based 
upon  actual  i)athology  and  are,  for  the  most  part,  sufficiently 
comjilete  to  form  the  basis  of  therapeusis  in  the  usual  run  of  cases 
seen  by  the  practitioner.  J.  H.  M.,  Jr. 
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Orthopedic  Surgery.  By  Edward  H.  Bradford,  ]M.I).,  Con- 
sulting Slirgeon  to  the  Children's  Hospital,  Boston,  and  to  the 
Boston  City  Hospital;  Professor  of  Orthopedic  Surgery  Emeritus 
in  Harvard  University,  and  Robert  W.  Lovett,  M.I).,  Professor 
of  Orthopedic  Surgery  in  Harvard  University;  Surgeon  to  the 
Children's  H(jspital,  Boston;  Surgeon-in-chief  to  the  ^Massa- 
chusetts Hospital  School,  Canton.  Pp.  410.  Fifth  edition.  New 
York:  William  Wood  &  Co. 

"Dictated  but  not  read."  It  was  not  so  stated  in  the  preface, 
but  we  feel  that  it  should  have  been  out  of  justice  to  the  Boston 
authors.  Like  the  lawyer  before  the  court,  we  raise  many  objections 
and  trust  that  the  judge  (the  reader)  will  sustain  u>  in  most  of 
them. 

We  object  to  the  terms  "nodes"  and  "glands"  being  used  in  the 
same  paragraph,  and  to  the  latter  being  used  at  all,  since  lymph- 
nodes  are  glands  in  no  sense  of  the  term;  to  "dorsal"  being  made 
to  specify  the  thoracic  region  of  the  spine,  for  all  regions  of  the 
spine  are  dorsal;  to  "tubercular"  being  used  for  the  adjective 
tuberculous,  since  the  former  denotes  any  disease  characterized 
by  tubercles,  while  the  latter  specifies  infection  by  B.  tuberculosis; 
to  a  roentgenogram  being  referred  to  as  an  "-.r-ray";  to  the  term 
tuberculous  "ostitis,"  since  the  pathology  is  that  of  osteomyelitis; 
to  the  term  syphilitic  ossifying  "periostitis,  "  since  the  pathology 
is  that  of  osteoperiostitis;  to  the  term  acute  "osteomyelitis"  of 
the  knee-joint,  since  osteoarthritis  is  meant;  to  "Wasserman" 
instead  of  Wassermann;  to  "  Trendelenberg"  instead  of  Trendelen- 
burg; to  the  use  of  the  obsolete  and  meaningless  terms  "sciatica" 
and  "lumbago";  to  Volkmann's  ischemic  contracture  being  termed 
a  "paralysis,"  .since  the  pathology  is  that  of  interstitial  myositis; 
to  the  statement  that  the  deep  "prepatellar"  bursa  lies  beneath 
the  ligamentum  patellie,  when  the  infrapatellar  fatty  bursa  is 
meant;  to  the  term  "metacarpal"  ff)r  the  long  bones  of  the  foot; 
to  "metatarso  coneilorm"  for  metatarsocuneiform;  to  the  location 
of  Chopart's  joint  at  the  hip-joint,  viz.,  "the  limb  rotating  at  the 
midtarsal  articulation  at  the  hip-joint';  to  "fi.xed"  when  flexed  is 
meant;  to  the  dubious  statement  "The  patella  lies  farther  outside 
than  it  should  do,  and  the  knees  are  laterally  loose,  "  and  to  this 
one,  "Treatment  should  be  continued  not  only  until  the  bone  has 
become  not  only  sufficiently  strong     .     .     .     but  to  withstand." 

Offsetting  the  a})ove  is  the  rare  correct  use  of  the  term  "cast"  as 
the  reproduction  of  an  object  in  solid  form,  instead  of  the  prevalent 
pcrxertcd  use  to  (h-note  the  mold  from  which  the  cast  is  made. 

iicgarding  bursitis  we  believe  that  ablation  is  preferable  to 
mere  incision;  and  that  so  long  as  trochanteric  bursitis  and  house- 
maid's knee  are  mentioned  miner's  elbow  should  also  be  referred  to. 

The  most  practicable  position  in  case  of  ankylosis  is  given  for 
every  joint  witli  the  exception  of  the  wrist. 
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We  believe  that  antiseptic  bone-wax,  pig's  bladder  and  ox's 
peritoneum  (Cargile  membrane)  are  of  historical  importance  alone 
at  the  present  time:  in  reference  to  Cargile  membrane,  for  example, 
it  was  shown  so  long  ago  as  1905  by  Craig  and  Ellis  that  until 
absorbed  this  material  acts  as  a  foreign  body,  and  therefore  is  an 
irritant;  we  are  glad  to  see,  however,  that  bismuth  paste  is  not 
recommended  for  the  healing  of  bone-sinuses. 

The  whole  subject  of  cystic  bone  disease  is  dismissed  with  the 
statement  " echinococcus  cyst  and  "aneurism"  must  be  mentioned 
as  other  possibilities." 

In  the  single  paragraph  devoted  to  gout  practical  value  could 
be  added  by  mentioning  the  three  diagnostic  features  of  Brugsch, 
and  especially  in  the  acute  stage  the  differentiation  from  suppura- 
tive infection,  for  the  error  of  incising  gout  in  mistake  for  the  latter 
has  not  yet  been  banished  from  the  modern  practice  of  medicine 
and  surgery;  the  association  of  great  pain  with  slight  or  no  fever  is 
a  point  of  diagnostic  value.  It  may  be  said  here  that  there  should 
be  a  greater  recognition  of  medical  diseases — especially  diagnoses — 
throughout  the  work. 

Instead  of  treating  the  hemarthrosis  of  hemophilia  by  gelatin 
by  mouth,  the  more  modern,  more  rational,  and  more  promising 
method  of  intravenous  medication  by  human  blood  serum  should 
be  used. 

An  unfortunate  feature  of  orthopedic  works  as  a  class  is  that 
descriptions  of  operative  technic  are  too  brief  for  comprehension 
and  too  inadequate  for  practical  application. 

The  revolutionary  changes  in  orthopedic  surgery  wrought  by  the 
ever  widening  application  of  the  autogenous  bonegraft — especially 
the  many  clever  applications  carried  out  by  Albee — are  dismissed 
in  one  paragraph  on  "Bone  Grafting."  It  is  of  vital  importance 
that  a  modern  treatise  on  orthopedic  surgery  should  give  a  some- 
what detailed  description  of  bonegraft  work.  Thus,  examples  to 
hand  are  the  correction  of  clubhand  by  a  bonegraft  to  supply  the 
missing  radius  and  of  clubfoot  by  bonegraft-widening  of  the  split 
scaphoid;  others  have  been  referred  to  above,  and  the  rest  are  too 
numerous  to  mention  here. 

The  index  should  be  overhauled:  it  does  not  contain  even  the 
term   "arthroplasty." 

The  best  portions  of  the  book  are  those  dealing  with  the  em- 
ployment of  braces,  deformities  of  rickets,  lateral  curvature  of 
the  spine,  and  infantile  paralysis,  in  which  the  use  of  orthopedic 
apparatus  is  clearly  described. 

For  the  rest  we  find  a  mere  catalogue  of  orthopedic  diseases 
written  in  the  loose  medical  vernacular  of  the  day.  On  the  whole 
we  are  disappointed,  for,  in  keeping  with  the  eminence  of  the 
authors,  we  expected  more  —  especially  of  gleanings  from  their 
mellow  personal  experience.  P.  G.  S.,  Jr. 
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Theory  \xd  Practice  of  Bloodletting.  By  Heinrich  Stern, 
M.D.,  LL.D.;  Visiting  Physician,  St.  Marks  Hospital;  CVjnsult- 
ing  Physician,  Methodist  Episcopal  (Seney)  Hospital;  State 
Hospital  at  Central  Islip.  Pp.  204;  94  illustrations.  New  York: 
Rebman  Company. 

The  author,  anticipating  a  revival  in  bloodletting,  sets  forth 
in  a  systematic  manner  its  progress  from  the  most  ancient  times 
to  the  most  recent  clinical  and  experimental  investigations. 

While  conservative  in  bis  views,  and  in  no  way  accepting  the 
procedure  as  a  panacea,  he  warmly  advocates  its  conditional 
application  and  sets  forth  clearly  the  indications  for,  and  advan- 
tages of,  its  employment  in  various  diseases. 

The  book  is  divided  into  two  parts,  the  first  of  which  includes 
the  history  of  bloodletting.  Following  this  the  physiological  effects 
are  adequately  discussed  and  then  the  technic  is  presented  in 
detail,  with  many  illustrations  of  instruments. 

The  second  part  consists  of  a  clinical  resume  of  the  numerous 
diseases  in  which  bloodletting  has  been  utilized  as  a  therapeutic 
measure.  It  is  divided  into  sections,  the  first  dealing  with  diseases 
of  the  respiratory  organs,  the  second  with  circulatory  distur- 
bances, the  third  with  uremia,  etc.,  a  brief  reference  being  made 
to  a  large  number  of  diseases. 

A  few  of  the  author's  cases  are  cited  as  illustrations  of  the  actual 
advantages  derived,  especially  in  the  circulatory  disturbances. 
His  views  are  interspersed  with  those  of  many  others.  Evidently 
he  has  enjoyed  a  wide  experience  with  this  therapeutic  measure 
and  is,  without  doubt,  a  keen  enthusiast. 

The  book  is  of  especial  value  to  one  interested  in  therapeutics. 
While  many  of  the  facts  might  be  ascertained  from  text-books  on 
medicine  and  surgery,  many  more  and  valuable  ones  are  to  be 
found  in  this  volume.  A.  H.  H. 


The  Trypanosomes  of  Sleeping  Sickness;  Being  a  Stldy  of 
THE  Grounds  for  the  Alleged  Identity  of  T.  Brucei  with 
Those  Causing  Disease  in  Man  in  Xyasalant).  By  G.  D. 
Maynard,  F.R.C.S.,  E.,  Statistician  and  Clinician  to  the  South 
African  Institute  for  Medical  Research.  Pp.  39;  26  charts. 
Johannesburg:    W.  E.  Horter  &  Co.,  Ltd. 

The  author  attempts  to  prove  that  the  trx-panosome  causing 
human  disease  in  Xyasaland  is  not  identical  with  T.  brucei,  thereby 
differing  with  the  Sleeping  Sickness  Commission  of  the  Royal 
Society,  which  recommended  the  diminution  of  wild  game  in  fly 
areas  on  the  basis  of  such  identity.     He  appears  to  have  succeeded 
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ill  Tlii>  \)\  aiialyziiiff  {])  length — measiireineiits,  (2)  geographical 
distribution,  (3)  path(jgenicity  for  various  animals,  (4)  carriers,  (5) 
serological  reactions,  from  data  gathered  from  several  sources  but 
does  not  appear  to  have  done  any  experimental  work  personally, 
lie  also  ad^■ances  several  hypotheses  to  explain  the  greater  ^'iru- 
lence  of  N^asaland  sleeping  sickness  over  the  more  northern  ones. 

F.  D.  W. 


The  Psychology  of  the  Kaiser.  A  Study  of  His  Sentiments 
AND  His  Obsession.  By  Morton  Prince.  Pp.  112.  Boston: 
Richard  G.  Badger. 

Tins  little  essay  is  a  study  of  the  German  Emperor  from  the 
point  of  view  of  his  subconscious  self,  the  dominant  trait  of  which, 
according  to  Prmce,  is  a  phobia,  a  fear  of  democracy  for  himself 
and  his  House. 

The  author  discusses  ^Yilliam  H's  "Divine  Right  Delusion,"  his 
sentiment  of  self-regard,  his  extraordinary  arrogance  and  vanity, 
and  his  desire  to  conquer  the  world.  T.  G.  M. 


An  Introduction  to  Bacteriology  for  Nurses.  By  Harry 
W.  Carey,  A.B.,  M.D.,  Former  Assistant  Bacteriologist,  Bender 
Hygienic  Lal)oratory,  Albany,  Xew  York;  Associate  in  ]Medi- 
cine,  Samaritan  Hospital,  and  City  Bacteriologist,  Troy,  X.  Y. 
Pp.  144;  17  illustrations.     Philadelphia:  F.  A.  Davis  Company. 

The  book  has  been  well  planned,  and  contains  enough  informa- 
tion to  more  than  properly  equip  the  average  nurse.  The  author 
has  appreciated  the  necessity  for  simple  language,  as  expressed  in 
the  preface,  and  so  far  as  verbiage  is  concerned,  has  succeeded, 
but  some  of  the  sentences  might  be  reconstructed  to  advantage  with 
the  idea  of  making  their  meaning  plain  without  second  reading. 
To  the  reviewer's  mind,  its  seventeen  illustrations  are  far  too  few 
for  a  beginner's  book,  and  some  of  them  might  have  been  better 
selected.  The  blank  leaves  for  long-hand  notes  are  valuable,  and 
its  very  low  price  is  an  important  feature  for  the  class  of  students 
for  which  it  is  designed.  Taken  all  in  all  it  is  a  verv  valuable  little 
book.  ^      F.  D.  W. 
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The  Protective  Ferments  of  the  Body. — Tliis  article  by  Wallis 
(Quart.  Jour.  Med.,  1916,  ix,  138)  is  essentially  a  critical  analysis 
of  the  principles  of  the  articles  which  have  appeared  either  in  support 
or  in  refutation  of  the  much  discussed  Ahderhalden  reaction.  He 
points  out  clearly  that  the  subject  under  discussion  is  of  the  greatest 
importance  since  the  elucidation  of  some  of  the  many  problems  of 
immunity  which  still  await  solution  are  prol)al)ly  wrappe.i  up  in  doubt. 
The  physiological  basis  upon  which  Abderhalden  devised  his  test  is 
clearly  stated  and  followed  by  a  description  of  the  two  chief  methods 
for  performing  the  reaction,  namely,  the  optical  method  and  that  of 
dialysis.  From  a  study  of  the  application  of  the  reaction  to  the  diag- 
nosis or  pregnancy,  diseases  of  the  internal  glandular  system,  dementia 
precox,  and  some  of  the  infectious  diseases,  the  author  comes  to  the 
conclusion  that  the  principles  of  the  method  as  laid  down  l)y  Abder- 
halden do  not  coincide  with  the  experimental  data,  and  hence  other 
explanations  must  be  sought.  He  points  out  with  great  clearness  the 
fact  that  this  test,  like  many  others,  was  at  first  claimed  to  be  infallible 
as  an  exact  method  and  even  before  the  fundamental  principles  upon 
which  it  was  based  had  l>een  conclusively  proved.  The  reaction,  how- 
ever, has  been  of  the  greatest  value  from  a  scientific  point  of  view, 
for  the  entire  theory  of  the  Abderhalden  reaction  goes  back  to  the 
root  of  the  problem  of  immunity,  namely,  the  cell  itself  and  its  protein 
constituents.  As  a  result  of  this,  there  has  been  a  great  advance  in 
our  conception  of  ininninity  and  in  our  knowledge  of  colloidal  chemistry 
and  ferment  action,  so  much  .so  that  they  may  be  brought  into  line 
in  the  near  future  in  a  .solution  of  the  many  problems  of  physio'ogy, 
and  clim'cal  iiK-dicine. 
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Complement-fixation  in  Varicella. — Kolmer  (Jour.  Innnunol.,  1,  i, 
51).  The  author  points  out  that  the  object  of  this  investigation 
was  to  determine  whether  antibodies  could  be  detected  in  the  blood 
serum  of  persons  actively  infected  with  varicella  and  after  recovery 
by  means  of  complement-fixation  tests.  The  usual  Wassermann  reac- 
tion technic  was  employed  in  which  antigens  were  used  made  from  the 
extracts  of  contents  of  the  vesicles  and  crusts  of  this  disease.  The 
net  results  of  the  study  were  that  complement  absorption  does  occur 
in  the  sera  of  varicella  patients,  but  the  reactions  in  most  cases  were 
slight,  never  outspoken.  Negative  reactions  with  all  antigens  used 
were  observed  in  the  sera  of  adult  persons  who  had  had  varicella  in 
childhood.  In  all  such  people  the  Wassermann  reaction  was  negative 
in  the  absence  of  syphilis.  Cowpox  and  variola  antibodies  did  not 
absorb  complement  when  mixed  with  varicella  antigens,  hence  it  can 
be  shown  that  though  antibodies  are  formed,  the  percentage  of  positive 
reactions,  particularly  when  the  degree  of  complement  absorption  is 
small.  The  author  is  of  the  opinion  that  a  more  delicate  technic  would 
probably  yield  a  better  percentage  of  positive  reactions,  but  the  danger 
there  would  be  in  the  possibility  of  obtaining  non-specific  absorption 
of  complement. 
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Melano-epithelioma. — Broders  and  MacCarty  (Surg.,  Gynec.  and 
Obai.,  191 G,  xxiii,  28)  say,  from  a  study  of  70  cases  from  the  ]Mayo 
Clinic,  that  the  so-called  "  melanosarcoma "  should  be  called  properly 
a  melano-epithelioma  when  such  a  condition  arises  in  the  skin.  The 
condition  arises  as  a  migratory  hyperplasia  of  the  basal  (regenerative 
or  germinal)  layer  of  the  skin  and  invades  the  subcutaneous  tissues  and 
distant  organs  as  pigmented  and  non-pigmented  oval,  spherical,  or 
spindle  cells,  all  of  which  cells  are  frequently  found  in  the  same  specimen 
or  even  in  the  same  microscopic  slide.  The  evolution  of  such  neoplas- 
mata  in  regenerative  cells  corresponds  to  the  evolution  of  cancer  in  the 
skin,  mammary  gland,  prostate  gland,  and  stomach.  The  alveolar 
arrangement  of  cells  in  this  series  shows  no  evidence  of  any  relation  to 
vascular  endothelium.  The  condition  is  one  of  middle  life,  although 
it  may  be  foimd  from  childhood  to  old  age.  An  attempt  at  determina- 
tion of  the  exact  duration  of  the  condition  from  its  onset  to  a  fatal 
termination  has  failed  in  this  series.  There  is  no  specific  region  of 
the  skin  which  seems  especially  predisposed  to  the  development  of 
melano-epitheliomata  unless  it  is  on  the  lower  extremities,  which  in 
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this  series  form  the  greatest  frequency  of  location.  Nevi  certainly 
predispose  to  the  development  of  the  condition.  Metastasis  is  usually 
to  the  regional  lymphatic  glands.  From  an  economical  or  practical 
stand-point  melano-epitheliomata  which  arise  in  the  skin  have  a  high 
mortality.  Melano-epitheliomata  or  melanosarcomata  arising  in  the 
eye  have  much  better  prognosis  than  melano-epitheliomata  arising  in 
the  skin.  From  a  therapeutic  stand-point  the  pathological  history 
of  melano-epithelioma  clearly  points  to  the  necessity  of  an  early  diag- 
nosis and  a  radical  removal  of  the  primary  lesion  and  regional  lymph 
glands.  From  a  prophylactic  stand-poinc,  pigmented  areas  of  the  skin, 
such  as  warts  and  nevi,  should  be  remo\'ed  when  these  are  in  locations 
which  are  or  have  been  subjected  to  injury. 


A  Contribution  to  the  Etiology  of  Cancer  of  the  Esophagus  and 
Stomach. — Lerche  (Surg.,  Gyncc.  and  Obst.,  191G,  xxiii,  42),  from  an 
extensive  study  of  the  literature,  found  that  cancer  of  the  esophagus 
and  stomach  is  peculiarly  prevalent  in  the  temperate  climate  zone. 
The  relative  frequency  with  which  cicatricial  strictures  from  swallowed 
corrosive  fluids  occur  in  the  various  parts  of  the  esophagus  increases 
from  above  downward — in  other  words,  the  widest  parts  of  the  esopha- 
gus— are  the  most  frecpient  sites  of  such  strictures,  anfl  for  physiological 
reasons.  The  distribution  of  cancer  in  the  esophagus  corresponds  to 
that  of  the  cicatricial  strictures  from  swallowed  corrosive  fluids,  and  in 
all  probability  for  the  same  physiological  reasons.  Any  part  of  the 
esophagus  and  stomach  may  be  the  starting-point  of  cancer  with  the 
exception  of  the  pyloric  sphincter,  which  rarely  seems  to  be  the  primary 
focus.  The  organ  immediately  beyond,  namely,  the  duodenum,  is 
practically  immune  from  cancer.  The  reason  for  the  two  latter  phe- 
nomena is  probably  that  the  ingests  do  not  reach  the  pyloric  sphincter 
until  they  are  properh'  modified.  In  view  o^  the  foregoing  conclusions, 
it  seems  logical  to  look  to  the  ingesta  of  civilized  man  for  the  source 
of  chronic  irritation,  which  leads  to  malignant  changes  of  the  esophagus. 
The  supposition  that  swallowed  fluids  after  emanating  from  the  cardia 
are  directed  along  the  "gastric  gullet"  to  the  prepyloric  region  is 
strongly  supported  by  the  fact  that  the  cicatrices  from  smaller  quantities 
of  swallowed  corrosive  fluids  are  usually  found  along  this  path. 
Seventy-nine  per  cent,  of  cancer  are  found  along  this  path — the  cardia, 
the  "gastric  gullet,"  and  the  prepyloric  region.  As  cancer  of  the 
stomach  follows  the  "highway  of  the  fluids,"  it  seems  logical  to  assume 
that  ingested  fluids  in  particular  ma}'  be  responsible.  Alcohol  and 
other  irritating  fluids  probal)ly  play  a  part,  but  in  the  opinion  of 
Lerche,  "hot  fluids"  so  universally  taken  throughout  the  temperate 
zone,  in  the  form  of  coffee,  tea,  soups,  etc.,  and  giving  rise  to  chronic 
iriitation,  is  the  main  predisposing  cause  of  cancer  of  the  esophagus 
and  stomach.  Cancer  of  the  esophagus  occurs  less  often  in  women 
than  in  men,  because  women  drink  more  slowly  and  take  smaller 
swallows,  which  pass  cjuickly  through,  thus  saving  the  esophagus, 
while  the  less  resisting  mucosa  of  the  stomach,  where  the  fluids  come 
to  a  stop,  is  more  equally  exposed  in  both  sexes.  The  fact,  therefore, 
that  the  ratio  of  cancer  of  the  esophagus  in  men  and  women  is  3.5  to  1, 
while  cancer  of  the  stomach  occurs  with  almost  equal  frequency  in 
l)oth  sexes,  points  strongly  to  "hot  fluids"  as  the  important  predispos- 
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ing  cause.  This  is  further  substantiated  by  the  results  of  a  comparison 
between  the  cancer  statistics  and  the  habits  of  the  people  in  the  north 
and  south  of  Europe,  by  the  relative  freedom  from  cancer  of  the  esopha- 
gus and  stomach  enjoyed  by  the  aborigines  of  hot  climates  and  the 
extremel\-  rare  occurrence  of  cancer  of  the  stomach  in  animals 


Rupture  of  Bladder  Associated  with  Fracture  of  the  Pelvis. — Quai.v 
(Surg.,  Gyncc.  and  Obst.,  191G,  xxiii,  55)  reports  a  case  of  this  kind  and 
collected  126  similar  cases,  from  the  literature  of  each  of  which  he 
gives  a  brief  abstract.  In  the  majority  of  these  cases  it  was  found 
that  a  .spicule  of  bone  had  perforatefl  the  bladder.  Most  lacerations 
thus  caused  were  extraperitoneal  and  several  were  multiple.  With 
the  exception  of  the  instances  where  a  foreign  body  had  entered  the 
pelvis  from  without  (gunshot,  etc. ,'  only  four  cases  in  which  a  lacerated 
bladder  communicated  with  the  outside  have  previously  been  described. 
With  two  or  three  exceptions  the  treatment  has  evidently  been  limited 
to  the  application  of  a  bandage  around  the  pelvis,  after  possibly  some 
adjustment  of  the  fragments.  The  treatment  has  often  been  compli- 
cated seriously  by  infection  and  necrosis  of  the  bone.  Of  the  127  cases 
now  reported,  34  "recovered,"  a  total  mortality  of  74  per  cent.  But 
of  these  were  83  cases,  reported  before  1890,  with  a  mortality  of  72, 
or  86.7  per  cent.  Of  44  cases  since  1890,  i.  e.,  during  the  period  of 
aseptic  surgery,  23  lived — a  mortality  of  less  than  48  per  cent.  Since 
1905  the  mortality  has  been  reduced  to  38  per  cent.  The  total  mor- 
tality in  all  varieties  of  ruptured  bladder  which  have  been  treated 
surgically  since  1900  is  less  than  25  per  cent.  This  shows  in  figures 
the  extreme  gravity  of  the  lesions  under  discussion,  and  indicates  that 
fracture  of  the  pelvis  is  the  most  serious  complication  of  a  ruptured 
bladder.  In  point  of  morbidity,  Quain  belie^"es  with  Fuller  that  most 
patients  with  extraperitoneal  rupture  of  the  bladder  are  left  seriously 
invalided  for  life. 


The  Operative  Treatment  for  the  Disabilities  and  Deformities 
Following  Anterior  Poliomyelitis  as  Practised  at  the  Hospital  for 
Ruptured  and  Crippled  during  the  Past  Three  years. — Wallace 
{Am.  Jour.  Orthup.  Surg.,  1916,  xiv,  400)  presents  a  tabulated  study 
of  666  cases  divided  into  eleven  groups,  with  particular  reference  to  the 
special  condition  and  the  treatment  employed,  and  all  of  these  into 
three  classes  with  reference  to  the  results  obtained,  the  successful,  the 
improved,  and  the  failed.  He  says  that  nearly  one- third  of  the  opera- 
tions in  the  foregoing  tables  would  have  been  unnecessary  if  the  patients 
had  received  proper  brace  attention.  The  Soutter  operations  for  con- 
tractures about  the  hip  have  been  most  beneficial.  The  transplantation 
of  an  active  hamstring  tendon,  when  both  were  normal,  to  the  attach- 
ment of  the  paralyzed  quadriceps  extensor  tendon  has  so  improved 
the  power  about  the  knees  that  braces  have  been  discarded.  Arthro- 
deses operations  for  paralytic  deformities  in  children  have  been  of 
little  value.  The  grooving  of  the  tibialis  anticus  tendon  into  the 
anterior  surface  of  the  tibia  and  transplanting  the  extensor  propius 
hallucis  tendon  to  the  calcaneoscaphoid  ligament  for  equinovalgus 
deformity  has  been  helpful.  The  most  satisfactory  operation  for  cal- 
caneus, calcaneovalgus,  and  dangle-foot  deformity  has  been  the  typical 
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Whitman.  The  backward  disphicement  of  the  foot  accompanied  Avith 
astragalectomy  are  the  essential  features  of  this  operation,  and  they 
have  been  utihzed  to  great  advantage  in  all  types  of  paralytic  foot 
deformities.  When  successful  a  firm  basis  for  standing  and  walking 
has  been  secured,  and  after  a  few  months  of  supervision  the  patients 
have  been  able  to  walk  without  artificial  aid,  thus  probal)ly  stimulating 
the  growth  of  the  paralyzed  extremity.  The  improved  circulation  so 
increased  the  warmth  of  the  feet  that  the  tendency  to  chill)lains  was 
lessened. 
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Hay  Fever  and  Certain  other  Local  Anaphylactic  Phenomena  Refer- 
able to  the  Respiratory  Mucous  Membrane. — Hichexs  and  Bkowx 
{Jour,  of  Lab.  and  Clin.  Med.,  1916,  i,  457)  summarize  the  principles  of 
the  present-day  treatment  of  hay  fever.  They  divide  the  treatment 
into  measures  to  be  taken  two  to  three  months  previous  to  the  hay- 
fever  season  and  measures  to  be  taken  immediately  to  control  the 
acute  attack.  When  the  patient  can  be  studied  beforehand  a  survey 
of  his  haljitual  surroundings,  and  skin  tests  should  be  made  with 
pollens  of  such  plants  that  may  be  considered  as  having  a  possible 
connection  with  the  anaphylactic  phenomena.  If  the  attack  has 
already  started,  treatment  should  Ije  begun  at  once  with  a  vaccine 
representing  the  pollens  most  likely  to  be  responsible  for  the  attack. 
If  the  treatment  does  not  give  entire  relief,  an  exact  diagnosis  may  be 
made  quite  independently  of  the  treatment.  Hichens  and  Brown  report 
63  cases  of  hay  fever  treated  with  pollen  vaccines,  of  which  18  were 
complicated  with  asthma;  of  these  18,  11  were  entirely  relieved,  3 
were  considerably  relieved,  1  was  not  relieved,  and  3  were  not  reported. 
Of  the  remaining  44  cases,  17  were  entirely  relieved,  18  were  consider- 
ably relieved,  4  were  slightly  relieved,  2  were  not  relieved,  and  3  were 
not  reported.  One  patient,  who  was  treated  in  summer  and  autumn 
for  two  years,  was  apparently  cured.  The  two  vaccines  used  by  the 
authors  were,  in  the  spring,  a  mixture  of  pollens  from  red-top  timothy, 
rye,  and  orchard  grass,  and,  in  the  fall,  the  pollen  of  ragweed  alone. 
They  call  attention  to  the  fact  that  in  every  case  the  possibility  of  a 
concurrent  bacterial  infection  must  be  taken  into  account.  Cases  that 
present  especial  difficulty  in  treatment  are  those  that  suffer  from  hay 
fever  from  earliest  spring  to  latest  autumn. 


Some  Observations  on  the  Treatment  of  Hay  Fever. — Wilson 
iLaripujoscopc,  1916,  xxvi,  937)  reports  26  cases  of  hay-fevei  treated 
by  the  injection  of  \arious  pollen  extracts  and  22  cases  treated  by  cal- 
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ciura  chloride.  He  says  that  the  desensitization  of  hay  fever  patients 
by  means  of  specific  pollen  solutions  will  materially  relieve  a  small 
percentage  of  them  if  treatment  is  begun  early  enough.  Pollen  solu- 
tions for  therapeutic  use  should  be  prepared  and  used  with  great  care 
and  imderstanding.  When  improperly  prepared  or  used  there  is  danger 
of  serious  if  not  fatal  reactions.  ^Multiple  .sensitization  is  a  frequent 
phenomenon  in  hay  fever  subjects,  and  its  existence  may  account  for 
many  failures  in  the  treatment  by  means  of  pollen  solutions.  The 
treatment  of  hay  fever  by  means  of  calcium  salts  rests  largely  on 
empirical  observations,  but  from  the  limited  data  at  hand,  if  the  doses 
are  sufficiently  large  and  prolonged  through  a  more  or  less  extended 
time,  a  large  percentage  of  patients  will  receive  material  benefit.  It 
is  possible  that  vernal  cases  yield  more  readily  than  autumnal  cases. 
The  administration  of  calcium  salts  is  without  danger  to  the  patient 
and  may  be  undertaken  by  any  intelligent  physician.  It  requires  neither 
a  careful  laboratory  technic  nor  any  special  knowledge  for  its  employ- 
ment. 


The  Cause,  Treatment,  and  Prevention  of  Hay  Fever. — Sheppegrell 
(Med.  Record,  1916,  xc,  95)  says  that  the  class  of  plants  whose  pollen 
may  cause  hay  fever  are  practically  all  common  weeds,  and  are  very 
numerous  and  generally  distributed.  They  all  have  abundant  pollen 
and  are  wind-pollinated,  that  is,  the  process  of  fertilization  is  effected 
by  the  pollen  being  borne  on  the  wind.  These  weeds  are  without 
attractive  color  or  fragrance,  and  in  the  process  of  wind-pollination 
their  pollen  is  very  widely  distributed.  The  author  says  that  the 
elimination  of  pollen  in  the  immediate  vicinity  of  the  patient  is  most 
important.  Great  relief  to  patients  suffering  from  hay  fever  is  observed 
when  the  hay  fever  weeds  in  close  proximity  are  cut  down,  although, 
in  order  to  be  more  completely  effective,  the  efforts  against  hay  fever 
weeds  should  be  reinforced  by  proper  legislation.  Inasmuch  as  the 
common  hay  fever  weeds  are  pests  to  the  farmer,  such  legislation  will 
serve  a  twofold  purpose.  The  author  discusses  the  treatment  of  hay 
fever  by  the  injection  of  pollen  extracts,  calcium  chloride,  etc.,  and 
although  adding  nothing  new%  is  a  firm  believer  in  the  proper  adminis- 
tration of  pollen  vaccines.  Only  the  pollen  should  be  used  for  vaccine, 
to  which  the  patient  reacts  by  the  nasal,  conjunctival,  or  skin  reaction. 
The  injection  of  a  wrong  vaccine  may  cause  the  patient  to  bscome  sen- 
sitive to  the  pollen  from  which  the  extract  is  prepared.  In  some  cases 
the  eflfects  of  ha}'  fever  are  due  not  only  to  the  absorbed  pollen  protein 
but  also  to  the  action  of  microorganisms  resulting  in  an  inflammation 
of  the  nasal  mucous  membrane  due  to  its  lowered  resistance.  Finally, 
immunity  to  hay  fever  even  in  hay  fever  patients  does  not  mean  that 
the  patient  is  not  inhaling  pollen  but  that  the  amount  is  not  greater 
than  can  be  neutralized.  Hence,  diminishing  the  source  of  pollen  sup- 
ply is  a  very  important  if  not  the  most  important  part  of  proper  therapy. 
Sheppegrell  says  that  in  New  Orleans  local  legislation  against  the  hay 
fever  weeds  has  caused  a  marked  reduction  in  the  number  of  hay  fever 


The  Intracranial  Injection  of  Salvarsanized  Serum. — Wardxer  (Am. 
Jour.  Lisanity,  1916,  Ixii,  643)   reports  a  series  of  fourteen  patients 
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treated  by  the  above  method.  Of  this  group  of  fourteen  patients, 
five  improved  sufficiently  to  be  able  to  go  back  to  their  work,  and  to 
date  have  remained  well  for  from  seven  to  eleven  months.  At  the  end 
of  eleven  months  one  of  these  patients  had  a  relapse,  which  responded 
immediately  to  further  treatment.  Then  other  patients,  with  well- 
developed  disease,  have  improved  sufficiently  to  be  able  to  do  a  certain 
amount  of  work  about  the  hospital.  Three  otiiers  have  shown  fairly 
marked  physical  and  mental  improvement  but  cannot  as  yet  be  trusted 
at  large.  Two  cases  have  died,  one  of  which  had  previously  shown  a 
well-marked  improvement.  Two  cases  have  shown  no  improvement. 
Both  mental  and  physical  improvement  has  generally  been  observed 
after  the  second  or  third  operation,  and  has  followed  so  closely  on  the 
treatment  as  to  practically  preclude  the  idea  of  coincidence.  The 
maximum  amount  of  improvement  has  occurred,  as  a  rule,  after  six 
or  seven  treatments.  Wardner  believes  that  intracranial  injections  are 
without  danger  as  shown  by  the  fact  that  102  have  been  performed 
without  untoward  results.  The  cases  reported  were  not  selected, 
and  represent  general  paresis  in  a  moderately  advanced  stage  in  most 
of  the  cases  treated.  The  clinical  diagnosis  of  general  paresis  was 
supported  in  every  case  by  the  laboratory  findings.  When  pupillary 
changes  existed  no  marked  effect  has  been  noted  after  the  treatment. 
Reflexes,  when  previously  exaggerated,  show  a  tendency  to  become 
less  so.  Coordination  and  speech  have  been  improved  in  all.  The 
Wassermann  reaction  in  the  blood  has  been  rendered  negative  in  6; 
reduced  in  intensity  in  4;  unchanged  in  3,  and  not  taken  in  1. 
The  Wassermann  in  the  spinal  fluid  has  been  rendered  negative  in  2; 
reduced  in  6;  not  retaken  in  2;  and  unchanged  in  the  rest.  The 
cell  count  has  been  reduced  to  below  10  per  c.mm.  in  12;  not  retaken  in 
2.  Wardner  says  that  it  is  impossible  to  state  what  the  final  outcome 
of  these  cases  will  be,  but  believe  that  if  cases  of  early  general  paresis, 
in  which  the  actual  destruction  of  brain  tissue  might  reasonably  be 
supposed  to  be  slight,  could  be  thoroughly  treated,  much  might  be 
done  to  control  the  future  progress  of  this  condition. 


The  Treatment  of  Paresis. — Evans  and  Thorne  {Am.  Jour  Insanity, 
1916,  Ixxii,  624)  have  treated  15  patients  suffering  from  paresis  with 
salvarsan  and  neosalvarsan;  14  of  these  patients  were  treated  by 
the  intraspinous  method  of  Swift  and  Ellis  and  1  by  the  intraspinous 
and  intracranial  methods  combined.  With  the  latter  method  two 
intracranial  treatments  were  given  at  four  weeks'  interval,  together  with 
three  intraspinuous  injections.  The  largest  number  of  intraspinous 
injections  given  to  one  individual  was  ten  and  the  smallest  number 
three.  Three  of  these  patients  showed  distinct  mental  and  physical 
improvement;  5  showed  physical  improvement  only;  2  died  during  the 
course  of  treatment;  2  died  ten  and  thirteen  months,  respectively, 
after  treatments  were  discontinued ;  the  remainder  showed  no  improve- 
ment whatever.  Of  the  3  who  showed  mental  and  physical  improve- 
ment 1  was  discharged  and  still  remains  in  good  physical  and  mental 
condition,  having  returned  to  work.  One  showed  the  first  signs  of 
improvement  three  months  after  receiving  the  last  treatment.  The 
third  died  with  convulsions  ten  months  after  treatment.  The  number 
of  treatments  given  to  each  patient  was  insufficient  to  reduce  the 
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intensity  of  the  Wassermann  reaction  either  in  the  blood  or  the  spinal 
fluid.  The  improvement  observed  following  the  treatment  may  be 
seen  in  the  same  number  of  paretics  who  have  received  no  special 
treatment.  The  authors  believe  that  the  amount  of  salvarsan  which 
can  be  introduced  safely  into  the  central  nervous  system  is  too  small, 
and  the  intervals  are  too  long  between  the  treatment,  to  be  of  great 
value  in  moderately  advanced  cases.  The  intracranial  method  seems 
to  be  unecessary  according  to  the  authors.  They  Ijelieve  that  the  same 
result  can  be  obtained  by  the  intraspinous  method. 


The  Treatment  of  Paresis  by  Intraventricular  Injections  of  Diarseno- 
lized  Serum. — Kxopp  (Boston  Med.  and  Surg.  Jour.,  1916,  clxxv,  24j 
says  that  in  a  faii'ly  large  experience  with  the  treatment  of  syphilitic 
affections  of  the  central  nervous  system  by  intraspinal  injections  of 
salvarsanized  serum  by  the  Swift-Ellis  method  and  its  modifications 
he  has  been  impressed  that  in  no  other  way  can  such  consistently  good 
results  be  obtained.  This  opinion  is  reached  from  the  study  of  about 
500  injections,  on  over  100  patients.  His  experience,  like  that  of  most 
observers,  has  lead  him  to  believe  that  the  action  of  saharsan  and  its 
substitutes,  neosalvarsan  and  diarsenol,  is  most  pronounced  when  it 
is  exerted  most  directly  upon  the  spirochete.  He  has  seen  tabetics 
who  could  stand  only  by  the  support  of  two  nurses  when  treatment 
was  first  begun,  who  after  a  few  injections  could  walk  several  miles 
with  an  approximately  normal  gait.  He  has  seen  patients  completely 
paraplegic,  with  total  loss  of  control  of  the  bladder,  who  acquired 
normal  sensibility  and  reflexes  after  three  injections.  Such  brilliant 
results,  however,  have  not  been  observed  in  cerebral  cases.  In  view 
of  the  necessity  to  secure  a  more  direct  influence  of  the  remedial  agent 
in  cerebral  cases,  Knapp  has  tried  the  injection  of  diarsenolized  serum 
directly  into  the  lateral  ventricles.  Knapp  prefers  to  do  this  operation 
under  general  anesthesia,  and  considers  the  operative  procedure  fairly 
safe  and  the  risks  apparently  slight.  He  says  that  his  experience  is 
too  limited  to  permit  any  definite  conclusions,  but  that  changes  in  the 
physical  signs — the  return  of  the  knee-jerk,  the  return  of  normal 
pupillary  reactions — are  not  often  seen  in  paresis  under  any  other 
treatment.  These  facts,  taken  in  conjunction  with  the  apparent 
general  improvement  of  the  patients,  encourage  him  to  continue  with 
this  method  of  treatment. 


Intraspinal  Injections  of  Bichloride  of  Mercury. — HuxVT  {Bodoti 
Med.  and  Surg.  Jour.,  1916,  clxxiv,  788)  had  previously  reported  40 
cases  of  spinal  syphilis  treated  by  the  intraspinous  administration  of 
mercurliaized  serum,  and  5  cases  treated  by  the  direct  intraspinous 
injections  of  bichloride  of  mercury.  Since  that  time  he  has  treated 
12  additional  cases  by  the  direct  administration  of  bichloride  of  mer- 
cury into  the  spinal  fluid.  These  12  cases  consisted  of  cases  of  general 
paresis,  tabes,  taboparesis,  hemiplegia,  optic-nerve  atrophy,  and  1 
case  of  brain  syphilis  with  complicating  hemiplegia.  They  were  given 
either  g^^  or  J^  of  a  grain  of  bichloride  of  mercury  at  such  intraspinous 
injection.  The  injections  were  approximately  at  intervals  of  two 
weeks.  The  patients  were  at  the  same  time  being  gi\-en  mixed  anti- 
syphilitic  treatment.     In  a  few  of  these  patients  it  was  not  possible  to 
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obtain  definite  results  but  in  the  large  majority  distinct  improvement 
was  manifest.  Hunt  believes  that  the  administration  of  bichloride  of 
mercury  directly  into  the  spinal  fluid  gives  practically  the  same  resvdts 
as  the  administration  of  mercurialized  serum.  It  has  the  advantage 
over  the  latter  of  simpler  technic,  shorter  methods,  and  easier  admin- 
istration, with  less  opportunity  of  infection.  Both  methods,  that  of 
the  mercurialized  serum  and  that  of  the  bichloride  directly  injected 
into  the  spinal  fluid,  can  be  considered  as  valuable  substitutes  for  the 
administration  of  salvarsan.  Certainly  no  ill  results  can  accrue  from 
the  direct  intraspinous  injection  of  ^  of  a  grain  of  bichloride  of  mercury 
in  syphilis  of  the  nervous  system.  Whether  the  results  will  be  as  per- 
manent as  the  latter  remains  to  be  seen.  In  no  instance  was  any 
change  manifest  in  the  reflexes,  but  change  was  evident  in  the  tremors, 
in  the  pains,  in  the  spinal  fluid  count,  and  especially  in  the  general 
condition  of  the  patient. 

The  Treatment  of  Arthritis  by  the  Intravenous  Injection  of  Foreign 
Proteins. — Miller  and  Ltsk  iJotir.  Am.  Med.  Assn.,  1916,  Ixvi, 
17o()),  after  observing  that  similar  results  were  obtained  in  the  treat- 
ment of  typhoid  fever  by  the  intra \enous  injection  of  foreign  protein 
solutions  as  by  the  injection  of  typhoid  vaccine,  tried  the  intravenous 
injection  of  a  foreign  protein  for  the  treatment  of  different  forms  of 
arthritis.  They  used  for  this  purpose  doses  of  2  c.c.  of  a  4  per  cent, 
proteose  solution.  The  patients  reacted  by  a  chjll,  rise  in  temperature, 
and  varying  leukocytosis.  The  day  following  the  injection  there  was 
a  moderate  but  distinct  improvement  in  the  joint  symptoms.  Later 
on,  because  of  a  limited  supply  of  proteose,  the  authors  substituted 
typhoid  vaccine  for  the  proteose.  The  reaction  following  the  injection 
was  the  same  as  when  the  vaccine  was  given  to  a  typhoid  patient 
except  that  leukocytosis  was  much  more  marked,  in  two  instances 
reaching  .)2,000.  The  degree  of  leukocytosis  was  dependent  in  a 
measure  on  the  acuteness  of  the  infection.  When  a  patient  received 
daily  injections  there  was  a  gradual  lessening  in  the  duration  of  the  chill, 
anfl  finally  the  patient  failed  to  react  with  a  chill  and  the  febrile  reaction 
following  the  chill  grew  progressively  less.  In  3  of  10  cases  of  acute 
articular  rheum.atism,  immediately  following  a  single  intravenous 
injection  of  150,000,000,  the  fever  terminated  by  crisis,  the  joint 
tenderness  began  to  disappear,  and  within  from  twelve  to  twenty- 
four  hours  the  joints  were  apparently  normal.  In  these  3  cases  the 
results  were  permanent.  All  of  the  7  remaining  patients  were  very 
much  benefited  following  a  single  injection,  but  the  results  were  either 
not  permanent,  or  soreness  still  remained  in  some  of  the  affected 
joints.  Three  or  four  injections,  however,  sufficed  to  relieve  all  symp- 
toms. Some  of  the  patients  had  relapses  which  yielded  promptly  to 
further  treatment.  Results  quite  as  satisfactory  were  o])tained  in  0 
cases  of  subacute  arthritis  of  from  three  to  nine  months'  duration. 
One  patient  with  chronic  arthritis  of  three  years'  duration  received 
considerable  relief  after  five  injections.  Results  were  even  more 
.striking  in  8  cases  of  chronic  gonorrheal  arthritis  of  from  two  months' 
to  three  years'  duration.  None  of  these  patients  failed  to  receive 
decided  benefit.  On  the  other  hand,  patients  with  acute  gonorrheal 
arthritis  were  only  moderately  benefited.     The  authors  say  that  they 
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do  not  know  whether  or  not  further  experience  will  show  that  this 
method  of  treatment  is  of  value  as  a  therapeutic  agent  but  that  it  at 
least  gives  further  evidence  of  the  non-specificity  of  vaccines.  It 
does  not,  however,  involve  the  specificity  of  vaccines  for  preventive 
purposes. 

The  Use  of  the  "Karell  Cure"  in  the  Treatment  of  Cardiac,  Renal, 
and  Hepatic  Dropsies. — Goodmax  (Arch.  Int.  Med.,  1916,  xvii,  809; 
lias  employed  the  Karell  diet  in  cases  of  renal,  cardiac  and  hepatic 
edema  with  very  favorable  results.  He  reports  a  number  of  illustrative 
cases  with  charts  of  the  weight,  blood-pressure,  urinary  excretion,  and 
sodium  chloride  excretion  in  some  of  the  patients  on  this  diet.  Favor- 
able effects  are  seen  more  constantly  in  those  cases  wliich  are  best 
termed  myodegeneratio  cardis,  that  type  of  cardiac  disease  seen  in 
senility,  emphysema,  chronic  alcoholism,  and  in  cachectic  states. 
In  60  per  cent,  of  this  type  of  case,  improvement  is  .seen.  Valvular 
disease  is  defined  in  about  4.3  per  cent,  of  cases,  arteriosclerosis  in  .3-3 
per  cent.,  and,  according  to  Wittich,  in  nephritis  only  14  per  cent.,  a 
percentage  below  that  in  the  author's  cases.  Under  the  combination 
of  rest  in  bed  and  the  Karell  diet  the  pulse  assumes  first,  a  better 
quality,  and  later  becomes  less  irregular  and  less  frequent.  Blood- 
pressure  in  general  is  lowered  particularly  in  cases  of  renal  hyper- 
tension. Goodman  has  avoided  as  far  as  possible  any  indication  in 
connection  with  the  Karell  diet  but  in  some  cases  relief  i:,  needed  more 
rapidly  than  is  possiljle  with  the  Karell  diet  alone.  Digitalis,  theocin, 
camphor,  strophanthin,  and  caffein  seem  to  act  especially  well  when 
combined  with  the  Karell  diet.  In  a  number  of  cases  when  these 
remedies  are  used  alone,  little  or  no  benefit  is  obtained,  but  when 
combined  with  the  Karell  diet,  a  striking  and  prompt  improvement 
results. 


A  Pharmacological  and  Clinical  Study  of  Papaverin. — Macht  (Arch. 
I  fit.  Med.,  1910,  xvii,  786)  wTites  concerning  papaverin  which  is  one 
of  the  principal  opium  alkaloids  in  point  of  both  quantity  and  pharma- 
cological interest.  One  of  the  striking  facts  shown  by  the  experiments 
of  Macht  is  the  peculiar  action  of  papaverin  on  the  circulation,  promot- 
ing the  coronary  circulation,  lowering  the  arterial  blood-pressure,  and 
stimulating  the  heart.  These  effects  suggest  its  use  in  angina  pectoris 
and  in  cases  with  hypertension.  Macht  also  found  that  papaverin 
had  a  distinct  stimulating  effect  on  respiration  which  would  suggest  its 
use  in  cases  where  depression  of  the  respiratory  center  is  not  desiraVjle. 
Papaverin  has  considerable  analgesic  power  and  it  may  be  used  as  a 
substitute  for  morphin  in  cases  where  codein  is  not  effective.  Finally, 
relaxation,  often  to  a  considerable  degree,  is  produced  on  all  smooth 
muscle  structures.  These  effects,  together  with  its  comparatively  low 
toxicity,  suggested  its  employment  for  therapeutic  purposes.  INIacht 
cites  a  number  of  clinical  observations  which  are  distinctly  favorable, 
and  he  hopes  that  his  experience  with  papaverin  will  stimulate  further 
observation  to  determine  its  exact  therapeutic  value. 
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Management  of  Ovarian  Tumors  Complicating  Pregnancy,  Labor, 
and  the  Puerperal  State. — Beach  (.1?/;.  Jour.  Ohst.,  June,  1916) 
reports  the  ease  of  a  multipara  in  labor,  the  fetal  head  at  the  pelvic 
brim,  and  a  contraction  ring  developed,  but  the  descent  of  the  head 
prevented  by  an  ovarian  tumor  in  Douglas's  cul-de-sac.  An  attempt 
was  made  under  ether  anesthesia  with  the  patient  in  the  knee-chest 
posture  to  push  the  tumor  up  out  of  the  way,  but  neither  tumor  nor 
fetal  head  could  be  safely  dislodged.  Accordingly  the  abdomen  was 
opened,  the  lower  uterine  segment  found  greatly  thinned,  and  a  right- 
sided  o\'arian  tumor  present.  An  attempt  was  again  made  to  draw  the 
tumor  up  out  of  the  pelvis  while  an  assistant  pushed  the  head  up  from 
below.  This  failed  and  the  pedicle  of  the  tumor  began  to  tear.  A 
trochar  was  then  introduced  into  the  tumor  and  a  small  amount  of 
mucilaginous  material  was  removed,  but  not  sufficient  to  lessen  the  size 
of  the  tumor.  The  head  was  then  pressed  upward  by  the  hand  in  the 
abdomen  while  an  assistant  pushed  the  tumor  up  from  below.  This 
was  successful  and  the  head  of  the  child  came  into  the  pelvic  brim 
and  was  delivered  })y  forceps.  The  tumor  was  then  removed  and  the 
stump  covered  with  peritoneum,  and  the  placenta  pressed  out  by  the 
hand  grasping  the  uterus  within  the  abdomen.  The  abdomen  was 
then  closed.  Mother  and  child  made  a  good  recovery.  In  a  second 
case  three  and  a  half  months  pregnant,  there  were  several  tumors 
in  the  pelvis  and  at  the  pelvic  brim.  These  were  bilateral.  On 
opening  the  abdomen  it  was  found  that  both  had  undergone  torsion 
and  both  were  removed.  The  patient  recovered  from  the  operation 
and  aborted.  The  writer  believes  that  in  cases  such  as  his  first,  one 
should  avoid  opening  the  uterus  through  fear  of  infection,  especially 
if  the  membranes  have  long  been  ruptured,  and  repeated  examinations 
have  been  made. 


Posterior  Dislocation  of  the  Lower  Humeral  Epiphysis  as  a  Pelvic 
Injury .^Truesdell  {Am.  Jour.  Ohst.,  June,  1916)  contributes  a 
paper  upon  this  subject  well  illustrated,  giving  his  experience  in 
17  cases  of  this  sort.  The  roentgen-ray  pictures  make  the  article 
very  clear.  He  finds  that  when  the  arms  become  extended  in  breech 
cases,  forcible  efforts  to  bring  them  down  may  fracture  the  shaft 
of  the  humerus,  or  dislocate  the  lower  humeral  epiphysis.  Under 
these  circumstances  the  arm  will  hang  limp  at  the  side.  Fracture  of 
the  humerus  is  indicated  by  false  point  of  motion  at  the  center  of  the 
.shaft  ]>elow  the  insertion  of  the  deltoid  muscle  where  fracture  of  the 
shaft  of  the  humerus  always  occurs  in  the  newborn.  There  is  also  tlis- 
location  of  the  lower  epiphysis  of  the  humerus  where  one  can  eliminate 
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fracture  of  the  shaft  by  the  absence  of  a  false  point  of  motion  at  the 
center;  l)ut  where  there  is  abnormal  motion  backward  and  forward 
at  the  elbow  when  the  forearm  is  held  at  a  riglit  angle  t(j  the  arm,  dis- 
tinct crepitus  may  be  present  with  either  condition,  and  this  may 
easily  suggest  the  false  diagnosis  of  fracture.  The  replacement  of  the 
dislocated  epiphysis  should  be  attempted  as  soon  as  possible.  Trac- 
tion should  be  made  upon  the  arm  and  the  forearm  extended,  and  at 
the  same  time  pressure  from  behind  forward  is  applied  over  the  dis- 
located epiphysis.  When  this  is  reduced  the  forearm  is  flexed  to  an 
acute  angle,  and  a  Velpeau  bandage  applied  for  three  weeks.  As  a 
rule  the  functions  of  the  arm  are  not  in  the  least  disturbed,  and  a 
good  result  is  obtained  often  without  a  complete  reduction  of  the 
dislocation. 


Spontaneous  Rupture  of  a  Pregnant  Uterus  Followed  by  Little 
Disturbance. — Cherry  (.1//?.  Jour.  Obst.,  June,  191Gj  reports  the 
case  of  a  multipara,  aged  thirty-five  years,  admitted  to  hospital  eight 
months  pregnant.  The  day  before  she  began  to  have  cramp-like  pains 
in  the  lower  abdomen  a  spontaneous  rupture  of  the  membranes  occurred 
and  a  diagnosis  of  false  labor  was  made.  Twenty-four  hours  later 
the  patient  came  to  the  hospital.  She  stated  that  she  had  felt  no 
movements  of  the  child  for  a  week.  She  had  moderate  dyspnea  with 
slight  cyanosis  and  some  increase  in  pulse  and  respiration.  On  examina- 
tion pregnancy  was  eight  months,  the  fetus  apparently  presented  by 
the  breech.  The  head  could  not  be  felt  in  the  upper  abdomen.  Xo 
fetal  heart  could  be  heard,  the  cervix  was  closed,  and  an  irregular  soft 
mass  was  movable  above  the  pelvic  brim.  The  patient's  chief  com- 
plaint was  of  dyspnea  on  lying  down.  The  heart  and  lungs  were 
normal.  It  was  decided  to  introduce  a  dilating  bag  so  as  to  hasten 
the  development  of  labor.  On  the  following  day  labor  not  having 
developed,  section  was  performed.  On  opening  the  abdomen  there 
was  free  blood  in  the  peritoneal  cavity,  with  the  fetus  and  the  placenta 
among  the  intestines.  The  fetus  was  dead,  and  an  anencephalic  mon- 
ster. The  uterus  was  well  contracted  and  showed  a  longitudinal  tear 
on  its  anterior  and  lateral  walls,  extending  from  the  junction  of  the 
fundus  and  lower  segment  to  the  right  broad  ligament.  On  disturbing 
the  tissues  there  was  considerable  hemorrhage  from  the  uterus.  Hyster- 
ectomy was  performed  followed  by  the  uninterrupted  recovery  of  the 
patient.  The  case  is  interesting,  but  vmfortunately  a  minute 
examination  of   the  uterine   tissue  Avas  not   made. 


Induction  of  Labor  Terminating  in  Death  from.  Infection  by  the  Gas 
Bacillus. — Cherry  (.1//^.  Jour.  Obst.,  June,  1910)  reports  the  case  of 
a  negress,  aged  thirty  years,  a  multipara.  ^  When  admitted  to  hospi- 
tal she  had  felt  no  fetal  movement  for  two  weeks.  Heart  sounds  could 
not  be  heard.  Pregnancy  was  seven  and  a  half  months.  The  patient 
was  kept  under  observation  for  two  weeks,  and  as  the  uterus  showed 
no  signs  of  expelling  the  fetus,  labor  was  induced.  This  was  done 
by  introducing  a  dilating  bag,  as  the  cervix  was  hard  and  rigid  from 
previous  lacerations.  To  introduce  the  bag  it  was  necessary  first  to 
dilate  the  cervix  by  instruments;  antiseptic  precautions  were  carefully 
observed,  and  twenty -four  hours  after  the  bag  was  introduced,  as  no 
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labor  pains  had  followed  nor  was  there  sign  of  dilatation,  the  bag  was 
removed  and  larger  introduced,  to  which  a  weight  was  attached. 
This  was  followed  by  no  result  for  sixteen  hours,  no  pains  developing, 
nor  did  the  cervix  soften  or  dilate.  She  then  had  fever,  nausea  and 
chill,  and  died  suddenly  after  an  attack  of  severe  nausea  and  vomiting, 
forty-eight  hours  after  the  introduction  of  the  first  bag.  Twehe  hours 
after  death  her  body  had  increased  three  times  its  natural  size.  A 
partial  autopsy  showed  a  dead  fetus  in  the  uterus,  and  smears  revealed 
typical  Bacillus  aerogenes  capsulatus. 


Bleeding  Nipples. — Lewis  (Surg.,  Gynec.  and  Ohst.,  June,  1916) 
reports  0  cases  of  patients  having  this  condition.  The  discharge  varied 
from  a  serous  to  a  bloody  fluid,  and  the  pathological  condition  present 
w^as  that  described  as  cystadenomata.  By  some  the  process  is  con- 
sidered non-malignant;  by  others,  a  form  of  cancer.  In  some  it  was 
possible  to  remove  the  cystic  portion  of  the  breast  only,  while  in  others 
the  entire  glands  were  sacrificed.  Some  of  these  patients  had  given 
birth  to  children  and  had  nursed  them,  while  others  had  never  been 
pregnant.  The  element  of  pregnancy  does  not  seem  to  be  important 
in  the  case.  In  some  there  was  no  tumor,  while  in  others  tumor  was 
distinctly  present.  When  in  doubt  concerning  a  malignant  condition, 
it  is  better  to  sacrifice  the  breast  than  to  run  the  risk  of  its  subsequent 
development. 


Pyelitis  of  Pregnancy.— Danforth  (Surg.,  Gynec.  and  Ohst.,  June, 
1916J  contributes  a  paper  upon  this  suliject  and  describes  an  interesting 
case  of  a  woman  four  months  pregnant,  with  right-sided  pyelitis,  with 
severe  pain  over  the  right  kidney.  On  catheterizing  the  ureters,  the 
catheter  passed  up  the  left  ureter  easily,  foUow'ed  by  the  flow  of  per- 
fectly clear  urine;  in  the  right  ureter  the  catheter  was  blocked  about  10 
c.c.  from  the  bladder.  ITpon  turning  the  patient  upon  the  left  side 
so  that  the  uterus  should  gravitate  away  from  the  ureter,  the  catheter 
passed  on  into  the  pelvis  of  the  kidney  without  ilifficulty,  and  turbid 
urine  began  at  once  to  flow.  Evidently  the  pelvis  of  the  kidney  had 
been  considerably  distended.  The  patient  was  very  much  relieved 
by  the  catheterization.  To  determine  what  relation  there  is  between 
bacteria  present  in  the  bladder  in  normal  pregnancy,  and  pyelitis, 
observations  were  made  and  50  cultures  were  taken  from  urine  secured 
under  antiseptic  precautions.  From  these  50  cultures,  32  showed  a 
pure  growth  of  staphylococci,  2  a  pure  culture  of  colon  bacillus,  3  gave 
both  germs,  and  13,  none.  The  colon  bacillus  then  was  found  in  pure 
culture  or  mixed  with  staphylococci  in  5  cases.  Another  series  were 
examined  by  catheterization  under  very  careful  antiseptic  precautions. 
In  14,  S  cultures  gave  pure  growth  of  staphylococci,  4  were  negative, 
and  1  doubtful.  When  urine  is  obtained  by  the  uretral  catheter  in 
cases  of  the  pyelitis  of  pregnancy,  the  colon  bacillus  is  found  in  pure 
culture.  Evidently  the  germs  are  frequently  present  in  the  bladder  of 
the  pregnant  patient  although  she  may  seem  to  be  in  excellent 
health.  While  in  many  cases  the  infection  may  originate  in  the 
bladder,  in  most  cases  it  must  be  considered  as  coming  through  the 
blood. 
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Thymus  Death. — Falls  {Surg.,  (Jyiicc.  and  Obst.,  June,  191G) 
reports  the  case  of  a  primipara  with  normal  labor  at  full  term  ending 
in  thirty -six  hours.  Two  hours  after  delivery  the  child  breathed  badly 
and  was  cyanotic.  Two  hours  later  the  symptoms  increasing,  the  child 
died  without  convulsions.  The  heart  sounds  before  and  after  birth 
were  normal ;  just  before  death  the  pulse  fell  to  30  per  minute.  Autopsy 
was  made  fi^•e  hours  after  death,  the  body  kept  upon  ice  in  the  interval. 
On  examination  the  left  lung  was  compressed  and  pushed  to  one  side 
by  a  large  thymus,  a  heart-shaped  organ  situated  slightly  to  the  left 
of  the  median  line  extending  from  the  lower  border  of  the  thyroid 
above,  to  the  fourth  rib  below.  The  left  innominate  vein  crossed  the 
thymus  and  had  compressed  it  somewhat.  There  was  no  evidence  of 
thrombosis  in  the  veins  in  this  region.  The  heart  was  apparently 
normal,  but  both  lungs  were  markedly  edematous.  There  was  no 
lesion  of  the  intracranial  organs,  but  on  opening  the  trachea  it  was 
markedly  compressed  by  the  thymus,  and  its  compression  and  its  effects 
had  evidentlv  caused  fetal  death. 


Brachial  Birth  Palsy. — THO^L^.s  {Avi.  Jour.  Obst.,  April,  1916) 
contributes  a  paper  upon  this  subject  reporting  11  cases  with  illustra- 
tions and  describing  his  treatment.  The  writer  has  had  experience  with 
24  palsied  arms  in  23  patients,  and  finds  that  there  is  no  displacement  in 
the  shoulder-joint,  and  perfect  recovery  will  be  obtained  from  exercise 
alone.  When  a  case  of  birth  palsy  is  seen  with  the  typical  internal 
rotation  of  the  limb  and  the  characteristic  limitation  of  abduction,  and 
external  rotation  in  a  child  as  old  as  two  or  three,  a  posterior  subluxation 
of  the  shoulder- joint  is  almost  invariably  present.  This  may  be 
recognized  by  remembering  the  important  relations  at  the  shoulder, 
which  are  those  at  the  upper  end  of  the  humerus  to  the  margin  of  the 
acromion.  The  examinmg  finger  on  making  pressure  finds  a  depression 
under  the  posterior  margin  of  the  acromion.  The  relation  of  the 
humerus  to  the  anterior  and  posterior  borders  of  the  acromion  are  the 
important  points  in  the  diagnosis.  If  this  dislocation  can  be  recognized 
at  birth,  it  is  comparatively  easy  to  reduce  it.  That  this  condition  is 
the  result  of  traumatism  is  shoAvn  by  the  bending  downward  and 
forward  of  the  anterior  portion  of  the  acromion.  This  is  caused  by 
the  same  pressure  which  pushed  the  head  of  the  humerus  back  during 
delivery.  This  the  roentgen  ray  does  not  always  show  because  the 
bones  may  be  too  young  to  give  the  usual  shadow.  Ossification  in  the 
acromion  does  not  begin  until  about  fifteen  years  of  age.  In  many 
patients  it  is  well  to  examine  them  under  partial  etherization,  and 
when  the  diagnosis  is  made,  to  put  the  head  of  the  humerus  in  good 
position  and  retain  it  by  a  light  cast.  The  writer  has  operated  upon 
the  shoulder  in  9  cases,  and  the  elbow  in  1;  the  incision  is  so  planned 
as  to  give  a  free  exposure.  After  this  the  obstructing  portion  of  the 
acromion  is  removed.  Then  the  effort  is  made  to  force  the  arm  into 
external  rotation  and  abduction,  and  to  put  the  head  of  the  humerus 
as  nearly  as  possible  into  its  normal  anterior  position.  After  the 
operation  is  complete,  a  light  plaster  cast  is  applied  fixing  the  arm  in 
abduction  and  external  rotation  for  about  six  weeks.  The  writer 
has  had  good  results  from  his  operative  treatment  of  these  cases. 
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Rupture  of  the  Pelvis. — Morgax  (Am.  Jour.  Obst.,  April,  1916) 
reports  4  cases  of  rupture  of  the  symphysis.  The  first  occurred  in  a 
woman,  aged  thirty-one  years,  eight  and  a  half  months  pregnant.  wShe 
had  previously  had  a  very  difficult  high  forceps  operation,  terminating 
in  the  birth  of  a  dead  child.  There  were  old  lacerations  and  separation 
of  the  pubic  bones  admittmg  three  fingers,  and  all  of  the  ligaments 
except  part  of  the  suprapubic  had  been  torn  away.  The  patient 
was  obliged  to  wear  a  belt  constantly.  She  was  easily  delivered  by 
forceps  applied  when  the  head  was  on  the  pelvic  floor,  and  made  a  good 
recovery.  She  was  subsequently  operated  upon  for  the  prolapse  of  the 
uterus.  The  separation  of  the  pubic  bones  remains,  but  the  patient 
has  discarded  the  belt  and  takes  exercise  freely.  The  second  case  was 
a  primipara,  aged  twenty-one  years,  with  slightly  generally  contracted 
pelvis,  with  long  and  sharp  promontory.  High  forceps  was  applied 
when  during  traction  the  symphysis  separated  almost  two  fingers' 
i)readth.  The  head  was  slowh'  delivered  by  the  hands,  having  been 
brought  upon  the  perineum  by  forceps.  There  was  profuse  bleeding, 
the  vagina  having  been  torn  laterally,  and  the  urethra  split  longitudin- 
ally. •  The  meatus  was  torn.  There  was  a  cavity  behind  the  pubes  into 
which  the  bone  projected.  Lacerations  were  repaired  as  well  as  possible, 
and  a  self-retaining  catheter  left  in  the  bladder.  Hemorrhage  had  been 
profuse  and  the  patient  was  exsanguinated.  Fortunately  she  escaped 
infection,  the  lacerations  healed,  and  she  was  discharged  forty-eight 
days  after  confinement  with  no  pain,  and  w4th  normal  locomotion. 
She  still  has  incontinence  of  urine  upon  exertion  while  standing.  The 
third  patient  was  a  multipara  with  generally  contracted  pelvis,  labor 
was  tedious,  and  dilatation  was  completed  by  the  hand  and  high 
forceps  applied.  During  the  puerperal  period  the  patient  complained 
of  pain  and  separation  of  the  symphysis  was  found.  On  her  discharge 
from  the  hospital  she  still  complained  of  pain  and  walked  badly.  Case 
4  was  a  multipara  who  gave  a  history  of  previous  forceps  delivery. 
It  was  stated  that  the  child  was  stillborn,  but  that  the  operation  had 
been  an  easy  one.  When  the  patient  was  seen  six  days  later  she  had 
fever,  rapid  pulse,  and  profuse  purulent  vaginal  discharge.  There 
was  great  pain  over  both  hips  and  sacroiliac  joints,  and  on  pressure 
over  the  symphysis  there  was  an  abdominal  tumor  resembling  a  dis- 
tended bladder,  but  firmer,  and  the  uterus  could  not  be  felt.  On 
examination  the  cervix  was  badly  torn  and  also  the  anterior  wall  of  the 
vagina,  the  pubes  had  been  ruptured  and  the  left  side  stripped  of  its 
periosteum.  The  bones  were  widely  separated.  The  patient  was 
admitted  to  hospital  and  a  tight  pelvic  binder  applied  which  relieved 
pain.  The  profuse  discharge  continued  for  four  or  five  daj^s,  but  the 
patient  finally  recovered  with  good  control  of  the  bladder.  She  was 
obliged  to  wear  a  leather  pelvic  belt  and  could  v/alk  well  \\'ithout  pain. 
She  afterward  had  prolapse  of  the  vaginal  wall. 
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Thorium  in  Pyelography. — In  September  of  last  year  we  referred  to 
a  paper  of  Burns,  presenting  a  new  substance,  thorium,  for  use  in 
pyelography  instead  of  collargol.  The  aflvantages  which  Burns  claimed 
for  thorium  were  less  viscosity  of  the  solution,  thus  greatly  facilitating 
its  rapid  elimination  from  the  urinary  system,  practical  absence  of 
the  irritating  and  toxic  qualities  of  collargol,  and  much  less  cost  (about 
one-third  that  of  collargol).  In  a  recent  paper.  Burns  (Bull.  Johns 
Hopkins  Hasp.,  1916,  xxvii,  157)  maintains  that  all  these  claims  have 
been  justified  by  further  experience.  The  method  of  preparing  the 
solution  is  of  importance,  and  is  the  same  as  that  given  in  the  previous 
paper,  and  quoted  in  full  in  the  abo\'e-mentioned  abstract.  Burns 
reports  that  the  thorium  solution  has  now  been  used  in  125  cases 
without  a  single  untoward  result.  It  has  been  used  in  varying  amounts 
up  to  600  c.c.  in  the  upper  urinary  tract  and  up  to  over  900  c.c.  in  the 
bladder.  There  have  never  been  any  evidences  of  urinary  disturbance 
following  its  use,  and  subsequent  cystoscopic  examinations  have  shown 
no  evidence  of  inflammation  of  the  vesical  mucosa.  In  cases  where 
operation  within  a  few  hours  or  days  has  permitted  of  examining  the 
bladder,  ureters,  and  kidney  pelves  after  the  use  of  thorium  no  evidence 
of  irritative  action  has  ever  been  found.  Extensive  animal  experiments 
have  shown  no  signs  of  peritonitis  after  injection  of  large  amounts 
of  the  fluid  into  the  peritoneal  cavity;  in  a  few  instances,  however, 
death  of  the  animal  has  occurred  after  the  injection  of  large  doses 
intraperitoneally  or  intravenously,  though  even  larger  doses  in  other 
instances  have  produced  no  ill  effects.  The  high  degree  of  fluidity  of 
the  solution  is  shown  by  the  fact  that  roentgen-ray  plates  made  a 
few  minutes  after  the  injection  has  been  discontinued  give  no  sugges- 
tion of  a  shadow,  thus  proving  that  the  thorium  has  been  completely 
eliminated  from  the  urinary  tract.  The  solution  is  exceedingly  opaque 
to  the  roentgen  ray  and  gives  a  shadow  of  great  clearness  and  l)ril- 
liancy.  Its  stability  is  not  in  the  least  affected  by  sterilization  either 
by  steam  under  pressure  or  l)y  boiling.  If  the  experience  of  Burns 
shall  be  confirmetl  by  others  it  would  appear  that  in  the  thorium  solu- 
tion devised  by  him  we  have  an  ideal  agent  for  pyehjgraphic  work  which 
will  remove  many  of  the  very  real  drawbacks  that  have  heretofore 
accompanied  this  valuable  diagnostic  procedure. 


Unilateral  Hematuria  Associated  with  Microscopic  Calculi.— The 
etiology  of  unilateral  hematuria  in  the  absence  of  elemonstrable  cal- 
culus or  tumor  formation  is  often  an  exceedingly  puzzling  question. 
Of  late,  chronic  inflammation  has  been  considered  by  several  authors 
to  be  the  underlying  factor  in  this  condition;  in  this  connection  a  case 
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recently  reported  by  Paixe  (.S»/'(/m  (>!/>nc.  <uid  Oh.sf.,  191(),  xxiii,  "(i) 
is  of  much  interest,  as  it  throws  some  additional  Hght  on  this  exceedingly 
obscure  pathological  condition.  Paine's  patient  had  been  suffering 
from  occasional  blood  in  the  urine  for  seven  years,  this  having  been 
practically  continuous  for  the  last  three  years.  There  was  never  any 
pain,  colic,  or  fever,  but  there  had  l)een  some  loss  of  weight.  There 
was  no  mass  or  tenderness  in  either  kidney  region,  and  roentgen  ray 
was  negative  for  stone.  The  microscope  revealed  an  abundance  of 
blood  in  the  urine,  but  no  pus  or  casts.  Cystoscopic  examination 
showed  a  normal  bladder,  with  bloody  urine  spurting  from  the  right 
ureter  and  normal  urine  from  the  left  side.  Urines  collected  by  ureteral 
catheterization  showed  the  same  distinction.  Functional  tests  showed 
normal  elimination  from  the  left  side,  but  marked  reduction  on  the 
right.  A  few  colon  bacilli  were  found  in  the  urine  from  the  right  kid- 
ney; that  from  the  left  was  sterile.  At  operation  the  right  kidney 
appeared  normal  in  size,  and  no  stone  or  tumor  could  he  tlemonstrated. 
Upon  bisection  the  kidney  tissue  showed  nothing  definite,  except 
that  every  papilla  was  intensely  congested,  the  tip  of  each  presenting 
a  cherry-red  appearance  which  coincided  macroscopically  with  the 
classical  description  of  an  angioma.  It  did  not  seem  reasonable  to 
suppose  that  bisection  with  suture  could  relieve  this  condition,  and  in 
view  of  the  normal  functional  test  of  the  opposite  kidney,  nephrectomy 
was  considered  justifiable,  and  was  performed.  On  examining  the 
extirpated  kidney  the  pyramids  all  appeared  markedly  congested,  this 
congestion  taking  the  form  of  streaks  running  in  the  long  axes  of  the 
pyramids,  and  in  several  instances  leading  to  areas  of  reddish-lirown 
congestion  which  surrounded  their  apices.  Microscopically  there  was 
no  increase  in  the  intertuljular  connective  tissue  of  the  cortex  and  no 
sclerosis  of  the  vessels.  In  the  region  of  the  papillae,  however,  there 
was  a  distinct  connective-tissue  increase,  this  being  not  uniform  in 
its  distribution,  but  for  the  most  part  limited  to  the  immediate  neigh- 
borhood of  numerous  calculi  of  microscopic  size  found  throughout  the 
papilla?.  In  these  localized  areas  of  connective-tissue  overgrowth  the 
small  veins  and  capillaries  were  hugely  dilated  into  venous  sinuses. 
All  the  papillae  showed  also  dilated  capillaries  on  the  surface,  many 
of  which  were  ruptured,  with  free  blood  escaping.  While  the  author 
admits  that  the  origin  of  these  varicosities,  from  which  the  hemorrhage 
evidently  came,  is  not  clear,  he  considers  it  probable  that  the  numerous 
though  small  calculi,  aided  by  the  connective  tissue  they  had  originated, 
succeeded  in  causing  an  obstruction  to  the  venous  return  and  a  sub- 
sequent dilatation  of  the  capillaries  with  resulting  varicosities.  So 
far  as  deductions  can  be  drawn  from  a  single  case,  therefore,  the  theory 
that  chronic  inflammation  may  be  the  underlying  cause  of  so-called 
essential  unilateral  renal  hemorrhage  would  appear  to  be  strengthened 
by  the  facts  here  presented. 


Piimary  Urethral  Carcinoma  Treated  by  Radium. — An  extreme 
interesting  case  of  this  very  rare  condition  has  recently  been  the  sub- 
ject of  a  brief  report  by  Shoemaker  (Surg.,  Gyncc.  and  Ohst.,  1916, 
xxii,  730).  The  patient  was  a  negress,  aged  fifty  years.  For  five 
months  previous  to  coming  under  observation  she  had  experienced 
gradually  increasing  difficulty  in  micturition,  with  extreme  bladder 
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distention  the  last  week,  and  complete  retention  on  admission  to  tlie 
hospital.  The  urethra  could  be  felt  through  the  vagina  as  a  hard,  fixed 
ridge  the  size  of  a  lead-pencil,  extending  from  the  meatus  nearly  to 
the  base  of  the  bladder.  The  external  meatus  was  retracted,  its  edges 
hard,  irregular,  and  nodular.  There  was  no  involvement  of  the  cervix, 
uterus,  or  vagina.  With  some  difficulty  a  small  ureteral  catheter  was 
introduced  through  the  urethra  and  left  in  place.  After  some  days 
a  larger  catheter  was  passed,  but  the  retention  persisted.  Surgery  was 
considered  inadvisable,  as  it  would  have  been  necessary  to  remove  the 
entire  urethra  up  to  the  neck  of  the  bladder,  with  resulting  incontinence. 
Recourse  was  therefore  had  to  radium  treatments,  nine  applications 
of  20  mg.  of  radium  element,  of  three  hours  each,  being  made  in  the 
course  of  about  three  weeks.  The  first  few  drops  of  urine  were  passed 
spontaneously  about  ten  days  after  the  first  treatment,  the  quantity 
then  gradually  increasing,  until  soon  after  the  last  treatment  the 
bladder  could  be  completely  emptied  in  a  normal  manner.  The  urethra 
still  retained  its  pencil-like  feel,  however,  and  a  small  piece  of  tissue 
removed  at  the  edge  of  the  meatus  showed  microscopically  a  squamous- 
cell  carcinoma.  The  inguinal  lymphatics  were  not  palpably  enlarged, 
but  their  removal  was  advised,  whereupon  the  patient  disappeared, 
considering  herself  well.  It  is  evident,  therefore,  that  a  definite  cure 
cannot  be  claimed  for  the  radium  treatment  in  this  case;  nevertheless, 
such  might  have  eventually  been  attained  had  the  patient  remained 
under  observation,  and,  at  any  rate,  it  seems  probable  chat  a  greater 
amount  of  amelioration  was  obtained  than  would  have  been  possible 
by  any  other  means. 
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Effects   of   Refrigeration  upon   Larvae   of   Trichinella   Spiralis. — 

Until  two  years  ago,  it  had  been  generally  accepted  as  an  established 
fact  that  the  larvae  of  Trichinella  spiralis  are  very  resistant  to  cold 
and  that  they  survive  exposure  to  temperatures  much  below  the  freez- 
ing point  of  water.  Ransom  {Science,  New  York,  1914,  xxxix,  181)  in 
a  brief  article  showed  that  the  former  ideas  concerning  the  resistance 
of  trichinae  to  cold  were  erroneous,  and  that  as  a  matter  of  fact  low 
temperatures  have  a  very  pronounced  effect  upon  the  vitality  of  these 
parasites.    Ransom,   in    a    recent    article    (Jour.    Agriciilt.    Research, 
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January  31,  1916),  gives  the  results  of  experiments  on  the  effects  of  low 
temperatures  upon  the  trichinous  larv^ae.  In  the  practical  application 
of  refrigeration  as  a  means  of  destroying  the  vitality  of  trichinse,  meat 
should  be  refrigerated  at  a  temperature  not  higher  than  5°  F.  for  not 
less  than  twenty  flays,  a  period  which  allows  a  probable  margin  of 
safety  of  nearly  ten  days.  The  employment  of  higher  temperatures 
of  refrigeration  as  a  means  of  destroying  the  vitality  of  trichinae  is 
not  justified  in  the  light  of  our  present  knowledge  because  of  the 
uncertainty  of  the  effects  of  such  temperatures.  Whether  tempera- 
tures higher  than  5°  F.  may  be  safely  employed  by  lengthenmg  the 
period  of  refrigeration  remains  to  be  determined.  It  is  at  once  evident 
that  refrigeration  is  a  better  safeguard  than  microscopic  examination. 
The  combination  of  refrigeration  and  thorough  cooking  would  protect 
man  against  trichinosis. 


The  Prophylaxis  of  Tetanus. — A  valuable  summary  of  the  literature 
on  the  prophylaxis  of  tetanus  has  been  written  by  A.  T.  MacCoxkey 
(Brit.  Med.  Jour.,  December  11,  191.3).  Regarding  the  value  of  pro- 
phylactic injections  of  antitetanic  serum,  the  author  says  that  the 
experience  of  the  British  Army  has  shown  that  the  proceeding  has  a 
well-established  value,  for  in  the  last  six  months  there  have  been  only 
36  cases  of  the  disease  among  those  who  received  a  preventive  dose  of 
serum  within  twenty-four  hours  after  being  wounded.  The  accompany- 
ing table  shows  the  results  which  other  investigators  have  obtained: 


Xo.  of 

Cases  of 

Cases  among 

Investigator. 

wounded. 

tetanus. 

X'o.  injected. 

them. 

Bazy 

10,896 

129 

100 

1 

Hartmann     . 

.3,.37.3 

43 

Xumber  not  given 

No  cases  reported. 

Gasch 

700 

1 

70 

0 

Hufnagel 

2,19.3 

27 

1,19.5 

0 

Goldscheider 

1,427 

4 

.500 

41 

Madelung 

1.5,1.34 

101 

Xumber  not  given 

No  cases  reported. 

Heile        .      . 

4 

0 

The  author's  conclusions  that  although  too  great  reliance  .should 
not  be  placed  upon  the  figures  quoted,  yet  from  this  experimental 
evidence  it  may  be  gathered  that  the  army  medical  officers  have  found 
tetanus  antitoxin  of  great  value  when  used  prophylactically,  thus  con- 
firming by  the  severe  test  of  active  service  the  value  as  estimated  before 
the  war.  The  author  next  discusses  the  number  of  U.  S.  A.  units  of 
antitoxin  which  should  be  given  as  a  prophylactic  dose.  In  consider- 
ing this  matter,  it  becomes  necessary  to  specify  the  kind  of  unit  referred 
to  as  1  German  unit — 40  U.  S.  A.  units,  while  various  investigators — 
Behring,  Rosenau  and  Anderson  and  MacConkey  have  found  the  num- 
ber of  U.  S.  A.  units  in  samples  of  French  serum  to  vary,  the  general 
conclusion  being,  however,  that  the  usual  prophylactic  dose  of  10  c.c. 
of  Pasteur  Institute  serum  equals  some  000  U.  S.  A.  units.  The  doses 
recommenrled  by  fifteen  different  writers  are  cited,  and  the  conclusion 
is  drawn  that  from  .500  to  1000  U.  S.  A.  units  of  tetanus  antitoxin  is 
a  sufficiently  large  prophylactic  dose  for  the  great  majority  of  injuries, 
provided  it  is  given  early.    Some  cases  are  described,  however,  in  which 

'  Such  cases  should  probably  not  be  included,  as  there  were  other  complications. 


464  PROGRESS   OF   MEDICAL   SCIENCE 

the  injection  of  from  1500  to  4000  U.  S.  A.  units  seems  to  have  had 
only  a  comparatively  limited  effect,  if  any,  in  preventing  the  onset 
of  an  attack.  In  some,  the  interval  between  the  injection  and  the  onset 
of  the  disease  was  too  short  to  allow  of  the  development  of  the  full 
effect  of  the  antitoxin.  "The  most  remarkable  of  these,"  says  the 
author,  "  is  that  recorded  by  von  Behring,  in  which  one  of  his  assist- 
ants, who  had  twice  before  been  injected  with  tetanus,  was  the  third 
time  infected  by  a  flask  of  tetanus  bouillon  breaking  in  his  hand  and 
pieces  of  glass  penetrating  deep  into  his  palm.  Careful  antiseptic 
treatment  was  immediately  given  and  a  plentiful  amount  of  antitoxin 
injected.  On  the  fifth  day  there  was  obvious  tetanus  which,  in  spite 
of  further  injections  of  serum,  increased  in  severity,  so  that  on  the 
seventh  day  the  chief  nerve  trunks  in  the  right  axilla  were  exposed  and 
as  much  as  possible  of  von  Behring's  strongest  solution  was  injected, 
with  the  result  that  the  case  slowly  recovered. "  As  to  the  duration 
of  the  passive  immunity  conferred  by  a  dose  of  antitoxin,  the  author 
says  this  is  a  question  which  has  been  investigated,  but  is  still  unsettled. 
He  cites  an  experiment  by  Meyer  and  Ransom  which  showed  that 
the  passive  immunity  conferred  on  the  leg  of  a  dog  by  an  amount  of 
antitoxin  sufficient  to  neutralize  all  the  toxin  injected  began  to  pass 
off  in  a  week.  The  experiments  of  Ruediger  are  quoted  as  showing 
that  the  subcutaneous  injection  of  1500  U.  S.  A.  units  of  antitetanic 
horse  serum  into  a  horse  confers  a  passive  immunity  lasting  from  six 
to  eight  weeks  and  that  250  U.  S.  A.  units  of  similar  tetanus  antitoxin 
will  protect  guinea-pigs  for  four  weeks,  r.v.  a  dose  of  toxin  fatal  to  the 
control  animals.  Calculating  from  these  figures,  MacConkey  found 
that  according  to  body  weight  only  a  man  weighing  70  kilos  would 
require  3500  U.  S.  A.  units  of  antitoxin  to  protect  him  for  a  month 
against  a  fatal  dose  of  tetanus  toxin.  Leven,  in  his  work,  states  if  10, 
20,  or  40  c.c.  of  heterologous  serum  be  injected  into  a  rabbit  practically 
all  has  disappeared  at  the  end  of  about  sLx  days,  and  that  if  it  is  wished 
to  keep  the  antibody  concentration  at  a  certain  height  for  some  time, 
it  is  better  to  give  a  series  of  relatively  small  doses  and  not  one  very 
large  one.  The  conflicting  results  of  several  cases,  in  one  of  which  12,000 
units  protected  for  only  thirteen  days,  while  in  another  1500  units 
conferred  immunity  for  over  three  weeks,  and  the  experience  of  the 
British  Army  that  small  dose — 500  U.  S.  A.  units — is  many  times 
effective,  lead  the  author  to  agree  with  Leven  in  his  conclusion  that 
if  necessary  to  give  a  large  amount  of  antitoxin  it  is  Vjetter  to  give  a 
series  of  small  doses  rather  than  one  large  one.  Other  cases  which  are 
puzzling  are  those  in  which  tetanus  develops  late,  and  these  are  next 
discussed  by  the  WTiter.  He  mentions  various  causes  found  by  inves- 
tigators to  be  responsible  for  late  development  of  tetanus  infection 
in  hospitals  from  one  patient  to  another,  infection  from  felt  which  was 
used  in  two  cases  as  a  packing  for  a  plaster  corset,  infection  from  an 
East  Inflian  fiber  used  for  dressing  wounds,  activation  of  tetanus  spores 
which  had  l)een  introduced  in  vaccine  viru.ses  by  the  late  injection  of 
Staphylococcus  or  quinin.  The  author  also  cites  the  work  of  several 
other  workers  who  report  cases  of  tetanus  following  some  slight  opera- 
tion or  trauma  affecting  a  wounded  soldier  who  had  been  treated  with 
a  prophylactic  dose  of  serum  and  had  apparently  long  recovered 
from  his  wound.    A  case  was  described  in  which  the  infection  was  pos- 
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sibly  due  to  too  early  and  prolonged  activity  after  the  healing  of  the 
wound.  Regarding  operating  in  cases  of  tetanus,  the  author  says  the 
experiences  during  the  war  have  not  changed  opinion  in  respect  to 
that,  since  it  has  been  shown  by  Bolton  and  Fisch  (1902)  that  toxin 
makes  its  appearance  in  the  blood  of  a  horse  several  days  before  the 
symptoms  of  the  disease  appear,  and  that  it  increases  until  about  two 
days  before  the  symptoms  are  noticed,  when  it  suddenly  diminishes. 
The  author  reports  a  number  of  cases  which  confirm  these  facts  and 
show  that  operating  is  ordinarily  of  no  effect  because  the  toxin  is  already 
present  in  the  blood.  When  an  operation  is  proposed  in  wounded  who 
have  been  infected  with  tetanus,  MacConkey  emphasizes  the  fact 
that  it  is  imperative  to  keep  in  mind  that  therf^  may  be  toxin  circu- 
lating in  the  body  and  thererfore  that  a  large  prophylactic  injection  is 
necessary  which  should  l)e  given  in  such  a  way  as  to  ensiu'e  that  there 
is  no  free  toxin  in  the  blood  at  the  time  of  the  operation  and  for  some 
time  after.  The  injection  must  be  given  either  intramuscularly,  in 
which  case  the  operation  should  not  take  place  for  some  hours,  or 
intravenously.  In  the  latter  case  the  operation  can  be  performed 
immediately,  l)ut  it  involves  the  possibility  of  anaphylactic  trouble. 
The  conclusions  which  the  author  draws  are:  (1)  That  from  500  to 
1000  U.  S.  A.  units  of  tetanus  antitoxin  is  a  sufficient  prophylactic 
dose  for  the  majority  of  cases,  but  that  it  is  advisable  in  severe  wounds 
to  repeat  the  dose  once  or  twice  at  intervals  of  a  week.  (2)  The  occa- 
sional cases  in  which  antitoxin  appears  to  have  little  preventive  effect 
should  be  recorded  in  minute  details.  (3)  Those  cases  of  tetanus 
which  develop  some  weeks  after  the  reciept  of  an  injury  may  be  due 
to  the  reactivation  of  a  quiescent  focus  by  too  early  or  too  energetic 
active  or  passive  movement. 


Industrial  Poisoning  with  Analin. — Luce  and  Hamilton  (Jour.  Am. 
Mf'd.  Assn.,  May  6,  1910,  lx\'i,  1441)  point  out  that  industrial  poisoning 
from  analin  and  substances  closely  allied  to  it  is  well  known  in  Germany 
and  in  Great  Britian.  It  is  just  beginning  to  be  known  in  the  United 
States,  where  it  has  already  been  the  cause  of  many  cases  of  poisoning 
among  men  engaged  in  the  manufacture  of  rubber  goods,  in  reclaiming 
rubber  from  scrap,  in  making  analin  from  Ijenzene,  and  in  using  certain 
washes  for  press  rollers.  It  also  occurs  in  the  dye  industry.  Analin 
causes  the  formation  of  methemoglobin  and  poisoning  may  take  place 
through  the  skin  or  the  lungs.  P^xposure  to  the  fumes  need  not  be 
excessive  nor  long  continued  to  bring  about  serious  .sj-mptoms  in  the 
susceptible.  Young  men  are  more  susceptible  than  the  old  or  middle- 
aged,  blonds  than  dark-haired  men,  heavy  drinkers  than  the  temperate. 
Hot,  humid  weather,  heated  rooms,  and  poor  ventilation  are  important 
factors  in  the  production  of  acute  analin  poisoning.  Early  recognition 
of  analin  poisoning  is  of  prime  importance,  so  that  the  sufferer  may  be 
withdrawn  from  the  danger  of  further  exposure,  ^len  working  con- 
stantly in  analin  seem  to  acquire  a  certain  amount  of  tolerance  to  it, 
but  chronic  poisoning  may  residt  apparently  from  cumulative  effect. 
-Vfter  symptoms  of  poi.soning  have  once  manifested  themselves,  the 
individual  is  usually  hypersensitive  to  the  fumes. 
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Studies  on  Crown  Gall  of  Plants  and  its  Relation  to  Human  Cancer. 
• — The  author  of  this  work,  Erwin  Smith  {Jour.  Cancer  Res.,  1916,  i, 
23 1) ,  has  done  very  extensive  work  upon  the  bacteriology  of  plants.  His 
particular  interest  has  been  to  demonstrate  the  importance  of  certain 
bacterial  infections  to  plant  disease.  In  his  investigations  he  has 
shown  that  many  of  the  different  blights,  rots  and  wilts  of  plants  are 
the  result  of  bacterial  invasion.  Besides  this  he  has  also  shown  that 
specific  parasites  are  capable  of  stimulating  overgrowth  of  plant  tissues 
causing  hypertrophic  masses  to  develop.  Not  only  has  he  studied  the 
pathological  processes  in  spontaneous  disease  of  plants  but  he  has  also 
reproduced  them  by  experimental  means.  Two  of  the  striking  tjpes 
of  simple  overgrowth  have  now  become  well  known.  These  are  found 
in  the  root  nodules  of  the  leguminosfe  and  the  club-foot  enlargements 
of  the  crucifers.  In  these  pathological  processes  the  individual  cells 
of  the  tissues  are  stimulated  to  overgrowth  and  multiplication  by 
the  presence  of  bacteria  lying  in  the  cell  interstices.  The  author 
believes  that  crown  gall  is  a  disease  of  plants  which  in  its  development 
and  growth  bears  striking  similarity  to  human  cancer.  Crown  gall 
is  a  growth  very  common  to  a  great  variety  of  plants  the  world  over. 
This  tumorous  growth  shows  cellular  characters  and  types  of  nuclear 
division  comparable  to  that  of  animal  tumors.  Metastases  are  pro- 
duced by  the  extension  of  the  growth  along  the  vascular  channels  and 
by  the  migration  of  the  causative  agent  to  new  areas.  He  believes  that 
these  tumors  are  to  be  differentiated  from  reactionary  (inflammatory) 
processes  in  which  the  local  cells  respond  for  the  purpose  of  healing. 
The  effect  of  these  tumor  masses  upon  the  remaining  plant  structure 
resembles  in  part  the  cachexia  and  anemia  of  animals.  Smith  has 
found  that  these  plant  tumors  are  the  result  of  the  presence  of  an 
intracellular  infection  which  may  be  isolated  and  used  to  inoculate 
unaffected  plants.  Success  has  been  obtained  in  these  inoculation 
experiments  and  new  tumors  have  arisen  at  the  points  of  inoculation. 
These  experimental  tumors  are  similar  to  those  of  spontaneous  origin. 
The  organism  causing  this  plant  tumor  is  a  schizomycete  named 
B.  tumefaciens.  As  this  microorganism  is  killed  at  37°  C.  its  invasive 
properties   of   higher   animals   cannot   be   assumed.     Attempts   were 
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made  to  reproduce  in  cold-blood  animals  tumor  growths  by  the  inocu- 
lation of  this  bacterium  but  no  satisfactory  results  were  obtained.  The 
author  believes  that  although  no  parasite  has  been  demonstrated  for 
animal  tumors  the  analogy  between  the  new  growth  in  plants  and 
animals  suggests  that  the  causative  agents  are  similar. 


Fetal  Erythroblastosis. — Varying  types  and  grades  of  edema  are  not 
uncommonly  observed  in  the  newborn.  One  type,  congenital  general 
edema,  although  not  rare  in  its  occurrence,  has  not  been  extensively 
commented  upon.  This  form  of  congenital  edema  is  usually  seen  in 
premature  fetuses  in  which  excessive  fluid  is  found  in  the  tissues  of  body 
cavities.  This  edema  also  involves  the  placenta  and  cord.  The  liver 
and  spleen  are  enlarged  and  show  numerous  islands  of  myeloid  cells 
and  immature  red  cells  and  leukocytes.  Various  causes  have  been 
assigned  for  this  congenital  disease.  Disturbances  in  the  portal 
circulation,  anomalies  of  heart,  maternal  nephritis  and  metabolic 
disturbance  of  the  fetus  have  all  been  suggested  as  the  active  cause 
leading  to  this  systemic  disease.  Woolley  (Jour.  Lab.  and  Clin.  Med., 
1916,  i,  347)  observed  these  characteristics  in  a  case  of  congenital 
edema.  The  fetus  was  one  of  twins.  He  believed  that  the  anasarca 
was  the  expression  of  the  anemia  resulting  from  disturbed  production 
or  increased  destruction  of  erythrocytes.  The  pigmentation  of  the 
organs  suggests  an  increased  blood  destruction.  The  low  oxygen 
carriage  of  the  impoverished  blood  diminishes  rnetabolism  and  with  it 
it  is  thought  an  accumulation  of  acids.  The  anasarca  is,  therefore,  the 
expression  of  a  severe  grade  of  anemia.  The  author  offers  no  suggestion 
for  the  origin  of  the  anemia. 


Experimental  Arthritis  in  the  Rabbit. — There  has  been  much  dis- 
cussion upon  the  significance  of  various  bacteria  isolated  from  cases*of 
arthritis  and  although  experimental  joint  lesions  have  been  obtained 
in  animals  little  agreement  is  to  be  found  in  the  interpretation  of  these 
results.  The  joint  affections  receiving  greatest  attention  have  been 
those  associated  with  rheumatic  fever.  In  this  disease  one  or  other 
of  the  types  of  Streptococcus  viridans  has  been  isolated.  In  carrying 
on  inoculation  experiments  with  these  microorganisms  joint  lesions  may 
be  produced  without,  however,  any  degree  of  constancy  which  may 
be  controlled.  There  are  factors  which  appear  to  have  a  bearing  upon 
the  specific  tissue  infection  which  in  part  is  related  to  the  size  of  the 
inoculated  dose,  the  virulence  of  the  microorganism  and  the  suscepti- 
bility of  different  tissues.  That  the  latter  condition  plays  an  important 
part  has  often  been  suggested  but  very  little  experimental  evidence 
has  appeared  to  indicate  the  truth  of  the  statement.  Faber  {Jour. 
Exper.  Med.,  1915,  xxii,  615)  has  brought  forward  a  very  interesting 
report  upon  a  series  of  experiments  in  which  the  importance  of  a 
previous  sensitization  of  tissues,  particularly  joints,  rendering  them 
more  susceptible  to  an  active  infection  and  inflammation  was  shown. 
In  these  experiments  rabbits  were  sensitized  either  by  inoculating  them 
intravenously  with  one  or  more  doses,  or  by  injecting  dead  cultures  of 
streptococci  into  a  joint.  After  a  varying  period  of  time  an  intra- 
venous inoculation  of  the  same  living  microorganisms  was  given.  By 
the  latter  method  a  condition  of  sensitization  was  obtained  so  that  it 
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was  possible  to  cause  arthritis  in  rabbits  by  intravenous  inoculation. 
The  reaction  appeared  specific  in  that  the  joint  response  could  be 
obtained  only  by  means  of  the  same  type  of  organism  used  in  sensitizinji;. 
When  animals  are  treated  by  the  intravenous  route  alone,  localization 
was  best  attained  after  the  giving  of  several  doses.  This  feature  the 
author  believes  is  similar  to  the  recurrences  to  which  the  rheumatic 
patient  is  liable.  This  work  by  Faber  is  very  suggestive  and  particu- 
larly important  in  drawing  our  attention  to  some  specific  qualities 
which  may  be  contained  within  tissues  and  Avhich  are  of  importance  in 
making  those  areas  more  vulnerable. 


Heteroplastic  Bone  and  Bone-marrow  Formation  Associated  with 
Tuberculosis  in  the  Adrenal. — Aberrant  islands  of  bone  are  not  uncom- 
monly met  with  in  a  gi"eat  \ariety  of  organs  and  tissues.  The  frequency 
of  meeting  with  heteroplastic  bone  is  in  direct  proportion  to  the  oppor- 
tunity of  microscopically  analyzing  tissues  which  are  too  frequently 
superificially  diagnosed  by  the  naked  eye.  In  the  fibrosed  tonsils  of 
elderly  individuals  bone  and  cartilage  are  commonly  seen  in  the  thick- 
ened capsule.  Similarly,  bony  islands  are  frequent  in  the  calcified 
media  of  the  peripheral  arteries.  Osteoid  and  true  osseous  tissue  are 
also  encovmtered  in  the  ovary,  lung,  and  lymph  glands.  In  the  latter 
tissues  the  bony  deposit  is  closely  associated  with  the  calcareous  masses 
arising  in  advanced  tuberculosis.  Woolley  (Jour.  Lab.  and  Clin.  Med., 
1916,  i,  502)  observed  heteroplastic  bone  in  the  adrenal  with  chronic 
tuberculosis.  The  specimen  was  obtained  from  a  man,  aged  forty -two 
years,  suffering  from  widespread  tuberculosis  which  had  also  attacked 
the  adrenal.  The  old  lesion  was  situated  in  the  medulla  while  more 
recent  tubercles  were  present  in  the  cortex.  The  bony  mass  in  the 
medulla  was  well  developed  and  contained  a  myeloid  tissue  within 
which  there  were  several  miliary  tubercles.  The  author  believed  that 
the  bone  had  developed  in  association  with  a  chronic  tuberculous  focus 
about  which  a  secondary  metaplasia  of  the  connective  tissue  was 
stimulated  by  the  infectious  necrosis.  The  presence  of  bone  in  the 
adrenal  is  quite  unusual  but  the  manner  of  its  development  is  probably 
similar  to  that  observed  in  other  tuberculous  areas. 


Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Jourxal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  tliis  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprmts  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 
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THE   DIAGNOSIS   AND   GENERAL   TREATMENT   OF   SYPHILIS. 
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(Read  before  the  Congress  of  American  Physicians  and  Surgeons,  Washington,  D.  O., 

May  9  and  10,  1916.) 

It  cannot  be  emphasized  too  frequently  nor  too  emphatically 
that  the  fate  of  the  syphilitic  individual  depends  largely  upon  the 
early  diagnosis  of  his  infection  and  the  intensity  with  which  his 
treatment  is  carried  out  in  the  first  six  months.  It  is  in  the  accom- 
plishment of  this  purpose  that  the  modern  aids  to  diagnosis  have 
rendered  such  invaluable  service.  Unfortunately,  this  is  not  uni- 
versally recognized,  for  clinicians  are  still  met  with  who  decry 
these  modern  precision  methods,  claiming  that  the  trained  observer 
can  recognize  with  his  eye  and  sense  of  touch  all  that  can  be  revealed 
by  laboratory  procedures.  The  fallacy  of  this  claim  is  demonstrated 
from  time  to  time  by  patients  who  come  with  the  following  history: 
Fifteen  to  twenty  years  ago  they  consulted  the  best-known  s\T3hilog- 
rapher  at  that  time,  who  made  a  diagnosis  of  chancroid,  telling  the 
patient  that  his  future,  as  far  as  the  present  infection  was  con- 
cerned, was  secure  and  that  he  had  nothing  to  fear.  Reassured  by 
such  information  no  treatment  was  taken,  and  years  after  these 
patients  consult  for  involvement  of  the  central  nervous  system, 
an  interstitial  glossitis,  an  aortitis,  or  other  late  manifestation  of 
the  disease.  It  is  now  well  known  that  the  soft  sore  frequently 
harbors  the  parasite  of  syphilis,  and  owing  to  the  longer  incubation 
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period  of  the  latter,  does  not  develop  its  characteristic  features  until 
after  the  expiration  of  two  or  three  weeks,  or  they  may  be  entirely 
absent.  It  seems  superfluous,  therefore,  to  insist  that  the  secretion 
of  all  venereal  sores  be  searched  for  the  Treponema  pallidum.  Fail- 
ing to  find  it,  one  should  not  give  a  favorable  prognosis  until  repeated 
examinations  have  been  made,  including  the  Wassermann  reaction. 
With  proper  training  the  dark-field  illumination  is  simple  of  applica- 
tion and  the  spirochete  of  syphilis  readily  differentiated  from  other 
t\'pes.  ^Microscopic  corroboration  of  a  suggestive  sore  is  absolutely 
essential  in  many  cases,  owing  to  the  protean  appearance  chancres 
may  assume.  While,  to  the  skilled  eye  and  finger,  a  Hunterian 
chancre  with  indurated  edges  needs  no  confirmation,  the  pathog- 
nomonic features  may  be  lacking  altogether,  or  a  papule  or  herpetic 
lesion  may  represent  the  only  local  reaction  called  forth  by  the 
treponema.  In  urethral  sores  and  suspicious  extragenital  lesions 
the  correct  and  early  diagnosis  is  of  great  importance,  and  their 
nature  finds  a  ready  means  of  differentiation  in  the  dark  field.  The 
value  of  the  latter  is  further  appreciated  in  developing  chancres 
before  the  clinical  characteristics  suggestive  of  the  infection  appear. 
Recently,  I  had  the  opportunity  to  examine  an  initial  lesion  which 
had  made  its  appearance  only  on  that  day.  It  was  si^"uated  on  the 
leit  side  of  the  foreskin,  was  about  the  size  of  a  pinliead,  capped  by 
a  tiny  crust.  The  patient  had  been  exposed  three  weeks  before. 
There  was  no  hTiiph-node  enlargement  and  the  Wassermann  reaction 
was  negative.  The  advantage  of  early  treatment  in  such  cases  and 
consequently  the  more  favorable  prognosis  are  too  obvious  for  dis- 
cussion. Success  in  demonstrating  the  organism  depends  largely  on 
the  care  taken  in  obtaining  serum  for  examination.  This  should  be 
secured  from  the  depths  of  the  lesion.  Antiseptic  washes,  ointments, 
or  other  applications  frequently  interfere  with  the  demonstration, 
and  in  cases  of  doubt  the  examination  should  be  repeated  on  suc- 
cessive days,  the  lesion  being  kept  clean  meanwhile  with  saline 
solution. 

The  time  of  the  appearance  of  the  Wassermann  reaction  cannot 
be  estimated  with  mathematical  exactness,  as  it  is  dependent  upon 
the  rapidity  with  which  the  organisms  gain  the  general  circulation 
and  the  reaction  provoked  by  them.  This  we  know  varies  in  differ- 
ent individuals.  In  some  cases  the  reaction  is  positive  in  the  fourth 
or  fifth  week  after  exposure;  in  others  not  until  the  seventh  or 
eighth  week.  A  negative  reaction  does  not  necessarily  mean  that 
generalization  of  the  spirochetes  has  not  taken  place.  LTilenhuth 
and  Mulzer^  obtained  positive  results  in  animal  inoculations  with 
the  blood  of  primary  syphilitics  in  whom  the  Wassermann  reaction 
was  still  negative.  With  the  development  of  the  rash  it  is  usually 
definitely  established.     I  have  in  a  very  long  series  of  untreated 

1  Berl.  klin.  Wchnschr.,   1913,  p.  769. 
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cases  found  only  one  with  a  fresh  maculopapular  eruption  in  which 
the  Wassermann  was  only  weakly  positive.  If  treatment  is  carried 
out  on  a  definite  and  intensive  plan  in  the  primary  stage  a  negative 
reaction  will  remain  continuously  negative,  or  in  the  event  of  its 
being  already  positive  it  shows  itself  susceptible  of  reversion  more 
readily  than  when  the  infection  is  of  several  years'  duration.  Too 
much  stress  cannot  be  laid  on  the  fact  that  the  amount  of  treatment 
is  individual;  this  must  be  kept  in  view  in  every  case  under  con- 
sideration. There  are  patients  treated  under  the  old  regime  with 
mercury  by  mouth,  inunctions  or  injections,  or  these  methods  com- 
bined, who  now  have  a  negative  blood  reaction,  exhibit  no  symptoms 
referable  to  the  nervous  or  circulatory  system,  and  are  negative 
after  a  provocative  injection  of  salvarsan.  Others  treated  five  years 
ago  with  a  minimum  amount  of  salvarsan  (i.  e.,  one  or  two  injec- 
tions) and  mercury  may  likewise  be  considered  cured  according  to 
our  present-day  criteria.  On  the  other  hand,  there  are  a  certain 
number  of  patients  in  whom  multiple  courses  of  salvarsan  and 
mercury  are  necessary  to  bring  about  and  maintain  negative  find- 
'  ings.    In  some  cases  we  will  even  fail  to  convert  a  positive  into  a 

negative  reaction  without  endangering  the  health  of  the  patient. 
A  resistant  serum  cannot  always  be  accounted  for  on  a  clinical  basis, 

J  for  often,  as  far  as  we  are  able  to  ascertain,  nothing  can  be  demon- 

strated to  explain  its  persistence.  In  by  far  the  vast  majority, 
however,  involvement  of  the  cardiovascular  or  nervous  system  will 
furnish  an  explanation. 

The  interpretation  of  the  Wassermann  reaction  is  as  important 
as  that  of  the  clinical  phenomena  of  the  disease,  but  the  burden 
of  proof  should  not  rest  with  its  presence  or  absence  alone.  In 
ocular  s^T^hilis,  disease  of  the  vascular  apparatus,  obscure  visceral 
or  nervous  involvement  and  in  latent  syphilis  of  hereditary  origin 
positive  manifestations  may  be  present  and  the  Wassermann 
reaction  negative.  To  make  some  of  these  points  clear  the  following 
cases  are  quoted: 

Case  I. — Man,  with  active  secondary  skin  and  throat  lesions 
at  end  of  October,  1914.  On  October  31,  November  8  and  20,  and 
December  13  respectively,  0.6  gm.  salvarsan.  January  8,  1915, 
perivasculitis.  Wassermann  said  to  have  been  negative.  Under 
rubbings  and  calomel,  eye  lesions  cleared.  Discontinuance  of  treat- 
ment was  followed  by  relapse  from  a  new  focus.    March  31 :  Spinal 

fluid,  ;  serum,  .     Under  injections  of  a  soluble  salt  and 

potassium  iodide  the  eyesight  again  improved.  Treatment  inter- 
rupted in  September.  Wassermann,  December  29,  1915,  March 
16,  1916,  -^  +  +  +. 

Case  II. — Man,  aged  fifty-seven  years,  with  cerebral  endarteritis 
and  capillary  fibrosis  at  the  macula?.  Infection  over  thirty  years  ago. 
Recurring  ulcerative  skin  lesions;  scaling  eruption  palms;  mental 
depression,  vertigo,  loss  of  memory ;  inability  to  concentrate  on  work ; 
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failure  of  sexual  power.  He  recalls  severe  headaches,  leg  pains, 
and  mental  excitability  in  secondary  period  twenty-nine  years  ago. 
Eye  reflexes,  knee-jerks,  and  ankle-jerks  present  without  notice- 
able abnormality.  Treatment  during  many  years  with  mercury  and 
potassium  iodide.  Repeated  negative  Wassermann  reactions  during 
1911  and  1912.  In  1913,  after  treatment  with  potassium  iodide 
and  mercury,  Wassermann  became  -\ — | — | — \-,  and  after  further 

treatment  .     Spinal  fluid  ]\Iarch  31,  1915:  cells,  0;  globulin, 

H — h;  Wassermann,    ;  gold   test,   ;  blood   Wassermann, 

H — I — I — {-.  Treatment  continued  during  1915  was  followed  by 
improvement  in  all  respects.  Vertigo  and  depression  disappeared; 
capacity  for  work  increased.  He  was  less  excitable  and  memory 
and  sexual  power  returned.  Evidence  of  vascular  disease  in  eye 
also  disappeared. 

The  noteworthy  features  in  this  case  are  the  long  persistence  of 
a  negative  Wassermann  reaction,  with  scaling  palms  analogous  to 
leukoplakia,  the  obscure  character  of  the  nervous  symptoms,  evi- 
dence of  vascular  disease  in  eyes,  result  of  fluid  examination  point- 
ing to  cerebral  endarteritis,  Wassermann  reaction  becoming  positive 
after  treatment  by  iodides  and  mercury,  and  relief  of  all  symptoms 
by  persistent  treatment. 

Case  HI. — Girl,  aged  twenty-one  years;  hereditary  syphilis. 
Scars  of  an  old  interstitial  keratitis.     For  five  years  had  suffered 

from  migraine  type  of  headache.     Serum  ;  spinal  fluid  . 

After  three  injections  of  salvarsan  serum  became  strongly  positive. 

Case  IV. — ]\Ian,  aged  forty-nine  years;  chancre  when  sLxteen 
years  old,  followed  by  secondaries.  For  three  years  internal  treat- 
ment; no  relapses.  In  the  summer  of  1915  he  complained  of  increas- 
ing fatigue  and  soreness  over  the  right  apex.    Repeated  examinations 

for  tubercle  bacilli  negative.    Von  Pirquet,  +;  Wassermann, . 

From  roentgen-ray  and  physical  examination,  diagnosis  of  syphilis 
of  the  bronchial  glands  was  made.    Wassermann,  January  7,  1916, 

;  January  11,  1916, ;  mixed  treatment  for  one  week  evoked 

a  H — I — I — h  reaction. 

The  above  abstracts  show  that  not  rarely  it  requires  not  a  single 
but  several  injections  of  salvarsan  or  the  prolonged  use  of  mercury 
and  potassium  iodide  before  a  provocative  reaction  is  obtained. 

The  Wassermann  test  is  of  great  value  in  the  recognition  of  syphilis 
as. a  causative  factor  in  conditions  of  obscure  etiology  in  children. 
Also  in  anticipating  future  development,  as  in  many  cases  of  con- 
genital s^'philis  no  sign  or  symptom  is  present  excepting  a  positive 
blood  reaction.  The  children  are  normal  mentally  and  physically, 
and  excepting  the  positive  serum  and  a  history  of  syphilis  in  the 
father  there  is  nothing  suggestive  of  a  luetic  taint. 

The  tendency  of  the  present  day  is  to  deny  categorically  the 
paternal  origin  of  syphilis,  admitting  only  the  possibility  of  trans- 
mission from  the  maternal  side.     While  this  would  simplify  the 
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problem  it  offers  no  solution  for  the  cases  in  which  the  mothers 
remain  symptom-free  and  Wassermann-negative;  some  patients 
observed  after  thirty  years  who  have  had  one  or  more  children 
clinically  and  serologically  syphilitic.  Do  such  women  have  a 
modified  form  which  disappears  spontaneously  or  do  they  escape 
the  infection  altogether? 

The  only  criterion  of  cure  in  a  man  contemplating  matrimony 
is  a  negative  Wassermann  which  has  persisted  for  at  least  a 
year  after  intensive  treatment  and  nhich  remains  negative  after 
a  provocative  salvarsan.  The  element  of  time  while  of  impor- 
tance in  modifying  the  infection  is  of  vastly  less  value  than  the 
revelation  of  the  serological  test.  In  a  family  seen  Vjy  me  a  short 
time  ago  the  father  was  infected  in  1901,  for  which  he  had  inunctions 
and  potassium  iodide  each  year  for  six  years.  He  was  married  in 
1907.  The  first  child  was  born  in  1908,  was  well  nourished  and 
healthy  until  August,  1915,  when  he  developed  partial  deafness  of 
the  right  ear.     His  spinal  fluid  showed:  cells,  20;  globulin,  -\ — \-; 

Wassermann, ;  serum,  -\ — 1 — h-    The  second  child  was  born  in 

1913,  is  splendidly  developed  in  every  way,  and  has  never  sho\vn 
any  symptoms  but  has  a  -\ — t-  +  +  Wassermann.  The  mother's 
reaction  is  negative;  she  has  never  given  any  evidence  of  the  infec- 
tion, has  had  no  miscarriages  and  no  treatment.  The  father's 
reaction  is  -\ — | — | — \-. 

The  diagnostic  import  of  the  spinal-fluid  examination  grows  more 
and  more  apparent  with  time.  The  cell  count,  Wassermann  reac- 
tion, globulin  and  colloidal  gold  tests  enable  us  not  only  to  determine 
the  activity  of  a  syphilitic  process  in  the  brain  or  cord  but  serve  to 
distinguish  the  various  pathological  types  of  syphilis  affecting  the 
cerebrospinal  system  and  in  many  cases  to  differentiate  between 
these  and  non-luetic  affections.  A  case  in  point  is  the  simulation 
of  the  multiple  neuritis  of  diabetes  by  the  tabetic  syndrome. 

A  patient,  aged  thirty-seven  years,  was  referred  to  me  with  the 
diagnosis  of  tabes.  He  had  had  a  chancre  twelve  years  before,  fol- 
lowed by  secondaries  and  treatment  for  three  years.  For  four  weeks 
he  had  had  pain  and  numbness  in  his  fingers  and  feet,  with  an 
insecure  feeling  in  the  soles  of  his  feet,  difficulty  in  walking  and 
unsteadiness.  For  six  or  seven  years  he  had  had  periodic  attacks 
of  gastric  distress,  with  dizziness  and  extensive  areas  of  hyper- 
esthesia; sexual  paresis  had  been  present  for  one  year;  eyes  were 
normal;  patella  and  Achilles  reflexes  absent.  Laboratory  examina- 
tion showed:  blood  Wassermann,  ;  spinal  fluid;  cells,  8;  glo- 
bulin,     ;  Wassermann,   .      His   urine   contained    a   large 

amount  of  sugar.    Diagnosis:  diabetic  polyneuritis. 

Another  case  was  sent  with  the  diagnosis  of  taboparesis.  The 
patient  gave  a  history  of  s^'philis  twenty-five  years  previously,  with 
repeated  courses  of  treatment.  His  pupils  were  irregular  and  fixed 
to  light,  knee-jerks  absent  and  lightning  pains  in  the  lower  extremi- 
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ties.  It  was  claimed  that  he  had  shown  evidence  of  mental  deterio- 
ration as  manifested  by  irascibility,  loss  of  memory,  etc.  The  patient 
had  been  an  alcoholic  for  over  thirty  years,  having  taken  sLx  to 
eight  drinks  daily,  with  occasional  intermissions.  His  blood  and 
fluid  examinations  were  absolutely  negative.  In  this  case  a  correct 
diagnosis  might  have  been  made  by  a  skilled  diagnostician,  but  to 
the  average  practitioner  the  picture  presented  was  that  of  tabes  or 
taboparesis.  From  the  laboratory  stand-point  there  are  two  possible 
conclusions:  either  the  spinal-fluid  findings  were  rendered  negative 
by  the  treatment  received  or  the  entire  syndrome  was  due  to  alco- 
holism and  the  question  of  sj^^hilis  as  an  etiological  factor  left  in 
doubt.  The  latter  supposition  is  the  more  probable,  experience 
having  shown  that  in  paresis,  negative  findings  throughout  are  not 
brought  about  by  the  amount  of  treatment  the  patient  has  had. 

With  faulty  diagnoses  like  the  above  on  the  negative  side  of 
sj^Tphilis,  those  on  the  positive  side  merit  citation,  for  not  infre- 
quently patients  with  obscure  pains,  febrile  attacks,  gastric  and 
rectal  crises,  irritability,  failure  of  memory,  etc.,  give  a  history  of 
having  long  been  treated  for  neuresthenia,  rheumatism,  neuritis, 
and  various  other  indefinite  conditions.  Such  patients  sometimes 
admit  having  had  a  specific  infection  with  indifferent  treatment; 
others  disclaim  all  such  knowledge. 

One  of  my  clinic  patients,  a  young  woman,  aged  twenty-four 
years,  had  within  the  past  two  years  about  twenty  attacks  of  gastric 
crises.  She  was  usually  removed  to  a  hospital,  and  on  two  occasions 
was  operated  upon,  once  for  appendicitis  and  again  for  gall-stones. 
She  has  been  married  five  years  and  has  had  several  miscarriages. 
The  only  objective  manifestation  of  tabes  was  slightly  sluggish 
pupils.  Her  serum  was  strongly  positive,  her  spinal  fluid  showed 
45  cells,  H — h  globulin,  Wassermann  -\ — | — | — f-  to  0.6;  colloidal 
gold,  luetic  curve. 

Rectal  crises  are  less  commonly  seen  and  their  nature  often  fails 
of  recognition.  A  patient  under  my  care  was  treated  nineteen 
years  ago  for  primary  and  secondary  s\T3hilis.  For  the  past  two 
years  he  had  had  attacks  of  severe  pain  in  the  rectum,  for  which  an 
operation  had  been  advised.  His  pupils  were  unequal  and  sluggish 
to  light,  knee-jerks  normal,  station  good,  bladder  slow,  sexual  power 
weak.  Blood,  H — | — | — \-;  spinal  fluid;  cells,  150;  globulin,  -\ — |-; 
^Yassermann,  +  -\ — 1 — 1-  to  0.4;  colloidal  gold,  luetic  curve. 
His  pains  were  markedly  aggravated  by  the  first  few  intraspinal 
treatments. 

The  so-called  lightning  pains  in  tabetics  are  often  treated  sj'mp- 
tomatically  or  disregarded  entirely. 

A  patient,  aged  thirty-four  years,  infected  ten  years  ago,  had 
suffered  from  pains  in  his  legs  for  seven  years.  His  spinal  fluid 
showed:  cells,  42;  globulin,  -\ — \-;  Wassermann,  +  +  +  +  to 
0.2;  colloidal  gold  test,  luetic  curve;  serum  H — \ — I — |-- 
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Another  patient,  aged  thirty-nine  years,  infected  seven  years 
ago,  complained  chiefly  of  stabbing  pains  in  various  parts  of  the 
body  which  began  four  years  ago  in  the  lower  extremities.  His 
pupils  were  irregular  and  sluggish  to  light,  his  knee-jerks  weak, 
ankle-jerks  absent.  Spinal  fluid:  cells,  8;  globulin,  -\ — \-;  Wasser- 
mann,  -\ — | — | — h  to  0.2;  colloidal  gold  test,  luetic  curve;  serum 

+  +  +  +•. 

The  premonitory  symptoms  of  developing  paresis  are  also  fre- 
quently overlooked.    This  is  illustrated  by  the  following  case: 

Man,  aged  forty-two  years,  infection  in  1905,  for  which  he  was 
treated  for  seven  years  with  mercury  internally  and  by  injection. 
He  had  had  no  symptoms  since  1912.  In  June,  1915,  he  had  a 
convulsion,  unconsciousness  lasting  one-half  hour.  The  attack  was 
attributed  to  colitis  and  intestinal  absorption  and  treatment  directed 
against  this  until  December,  1915,  when  he  had  a  second  convulsion. 
His  spinal  fluid  showed:  cells,  45;  globulin,  H — | — \-;  Wasser- 
mann,  -\ — | — \ — |-  to  0.1;  colloidal  gold  test,  paretic  curve;  serum, 
+  +  +  +. 

In  the  light  of  more  recent  investigations  an  analysis  of  the  spinal 
fluid  is  not  complete  unless  the  gold  sol  test  is  performed  in  addition 
to  the  ^Yassermann  reaction  and  C}i;ological  and  chemical  exam- 
ination. The  theory  of  this  reaction  is  based  upon  the  observation 
made  by  Zsigmondy  in  his  original  work  on  metallic  colloidal  solu- 
tions in  1901,  that  solutions  of  electrolytes  precipitate  colloidal 
gold;  that  in  the  absence  of  an  electrolyte,  proteins  will  also  cause 
such  a  precipitation,  while  in  the  presence  of  an  electrolyte  they 
inhibit  precipitation.  These  principles  were  applied  by  Lange^  in 
1912  to  the  examination  of  the  spinal  fluid.  He  found  that  by  a 
modification  of  the  Zsigmondy  technic,  normal  and  pathological 
fluids  could  be  difi^erentiated  from  each  other  as  well  as  syphilitic 
from  other  affections  of  the  central  nervous  system.  While  the  test 
has  been  employed  by  a  number  of  workers  during  the  past  few 
years  in  the  diagnosis  of  syphilis,  it  has  not  had  the  general  applica- 
tion it  deserves  owing  to  the  difficulty  of  making  the  solution.  This 
phase  happily  is  now  in  large  measure  overcome  by  the  admirable 
work  of  Dr.  ^Nliller^  and  his  associates.  Through  their  investiga- 
tions every  detail  in  connection  with  the  technic  of  its  preparation 
has  been  so  carefully  developed  that  the  standardization  of  the 
reagent  is  now  possible,  and  consequently  more  uniform  results  in 
the  reaction. 

Just  how  the  reaction  occurs  and  the  nature  of  the  protein  or 
proteins  involved  is  not  known.  Views  advanced  are  that  it  is  due 
to  the  presence  of  abnormal  albumin  or  possibly  the  presence  of  an 
excessive  amount  of  the  normal.  It  was  originally  found  that  the 
colloidal  gold  was  a  qualitative  determination  which,  according  to 

2  Ztschr.  f.  Chemotherapie,  Grig.,  i,   1912,  p.  44. 
*  Bull.  Johns  Hopkins  Hosp.,  xxvi,  1915,  p.  391. 
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dilution,  gave  different  reactions.  Lange,  therefore,  sought  the 
explanation  in  a  different  qualitative  mixture  of  proteins  while 
Zalozieki  interpreted  it  as  an  immunity  reaction,  and  Jaeger  and 
Goldstein  as  a  physical  phenomenon  of  an  electrical  nature.  ^Miller, 
Brush,  Hammers,  and  Felton  have  shown  that  the  substance  is 
dialyzable.  The  amount  of  albumin  normally  present  in  the  spinal 
fluid  gives  no  reaction  and  a  change  in  reaction  is  therefore  indica- 
tive of  some  abnormality  as  to  quantity  or  quality. 

The  test  itself,  very  easily  and  quickly  made,  consists  of  a  series 
of  color  changes  which  occur  so  characteristically  and  constantly 
that  they  may  be  said  to  be  specific.  It  is  performed  with  ten 
dilutions  of  spinal  fluid  in  geometrical  progression  from  1  to  10  to 
1  to  5120.  The  color  change  depends  on  the  amount  of  colloidal 
gold  precipitated  and  varies  from  the  negative  salmon  red  through 
red  blue,  lilac  or  blue,  blue  gray  or  gray,  and  colorless.  These 
changes  may  be  plotted  in  curves  or  are  arbitrarily  expressed 
from  zero  to  five.  A  negative  colloidal  gold  would  show  no 
change  and  would  therefore  be  expressed  as  0000000000.  In 
tabes  and  cerebrospinal  s^-philis  the  reaction  occurs  in  the  lower 
dilutions  with  the  intensity  of  the  change  in  the  third  and 
fourth  or  fourth  and  fifth  tubes.  The  term  "luetic  zone"  or 
"luetic  curve"  is  used  to  describe  this  reaction.  The  reading  would 
be  as  follows:  1133200000  or  1223320000.  In  meningitis  of  non- 
syphilitic  origin  the  maximum  change  occurs  beyond  the  sv^jhilitic 
zone — that  is,  in  the  higher  dilutions — while  in  paresis  precipitation 
of  the  colloidal  gold  occurs  regularly  in  the  first  four  to  eight  tubes 
with  decolorization  or  a  turbidity,  and  the  reading  represented  as 
5555431000  or  as  many  fives  as  there  are  decolorized  tubes.  To 
this  zonal  change  INIiller  and  Levy  applied  the  term  "paretic  curve." 
A  properly  standardized — that  is,  a  neutral  solution  of  colloidal 
gold — shows  either  no  change  at  all  with  a  normal  spinal  fluid  or 
produces  a  slight  variation  with  a  bluish  nuance  in  the  first  four  or 
five  tubes  which  is  negligible.  Some  cases  may  even  give  a  change 
to  a  frank  red  blue  in  the  first  four  tubes,  so  that  the  reading  would 
be  1111000000,  but  with  all  the  other  laboratory  findings  negative 
it  has  been  shown  this  had  no  diagnostic  import. 

It  may  be  said  that,  as  a  rule,  there  is  a  parallelism  between  the 
other  positive  findings  in  the  fluid  and  a  positive  gold  reaction. 
The  significance  of  any  one  of  the  individual  abnormalities  must  be 
appreciated  before  a  proper  interpretation  can  be  placed  upon  the 
laboratory  findings.  We  know  that  a  lymphocytosis  alone  is  not 
pathognomonic  of  syphilis  as  a  mild  grade  is  met  with  in  other 
affections  of  the  central  nervous  system  and  that  the  cell  count 
cannot  be  relied  upon  to  differentiate  between  tabes,  cerebrospinal 
s;y'philis,  and  general  paresis,  as  an  equally  high  pleocytosis  may 
be  met  with  in  any  of  these  conditions.  So  too  the  presence  of 
globulin  alone  indicates  organic  disease  of  the  brain  or  cord,  but 
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does  not  separate  syphilitic  from  non-s\'philitic  disease.  More 
positive  information  is  derived  from  the  complement-fixation  test, 
as  a  positive  Wassermann  occurs  only  in  lues.  However,  this  test 
by  itself  does  not  supply  a  differential  diagnosis  as  fixation  to  0.2 
c.c.  or  lower  is  met  with  not  only  in  paresis  but  in  some  cases  of 
progressive  tabes  and  cerebrospinal  syphilis.  On  the  other  hand, 
with  a  distinctly  syphilitic  process,  as  in  cerebral  endarteritis, 
abortive  or  stationary  forms  of  tabes,  and  some  t;vq)es  of  cerebro- 
spinal s}^hilis,  the  Wassermann  may  be  completely  negative.  In 
the  last-named  cases  a  supplementary  gold  test  is  of  value  in  demon- 
strating the  luetic  nature  of  the  condition.  Its  greatest  value  and 
by  far  most  prominent  role,  however,  is  in  distinguishing  between 
paresis  and  the  conditions  which  simulate  it  as  well  as  its  prognostic 
significance  in  tabetics  who  show  no  mental  impairment  but  give 
a  paretic  curve.  Since  the  application  of  the  gold  sol  test  in  my 
laboratory  a  number  of  patients  in  whom  no  cerebral  involvement 
was  suspected  have  given  the  curve  characteristic  of  paresis.  The 
following  cases  may  be  cited  as  illustrations: 

Mr.  X.,  aged  thirty-nine  years;  infection  thirteen  years  ago; 
secondaries  denied.  jMercury  internall}'  for  one  and  a  half  years. 
In  1914  he  developed  pain  in  the  legs,  arms,  and  neck.  When  seen 
by  me  in  March,  1915,  his  pupils  were  fixed  to  light  and  accommo- 
dation; knee-jerks  and  Achilles-jerks  were  absent:  Romberg  was 
present;  slight  bladder  incontinence;  sexual  power  weak.  Spinal  fluid 
examination:  cells,  75;  globulin,  +  +;  Wassermann,  +  +  +  +  to 
0.4;  colloidal  gold,  decolorization  in  first  five  tubes  (5555543200). 
His  family  had  observed  no  mental  trouble,  although  they  thought 
he  had  been  more  irritable  and  less  dependable  in  business  trans- 
actions during  the  preceding  year.  He  has  been  under  active  intra- 
spinal treatment;  the  curve  and  Wassermann  remain  unchanged; 
clinically  there  has  been  no  change  in  his  condition. 

Mr.  Y.,  aged  thirty-nine  years;  infection  in  1897.  In  1906  had 
double  vision  and  bladder  weakness.  In  1912  had  tingling  in  feet, 
unsteadiness  in  gait,  and  great  fatigue.  He  has  absent  knee-jerks 
and  a  Charcot  joint  of  the  right  hip.  The  latter  part  of  1914, 
according  to  his  family,  he  was  depressed  and  very  forgetful.  A 
spinal-fluid  examination  made  after  he  had  had  intensive  intrave- 
nous and  mercurial  treatment  showed:  cells,  2;  globulin,  -\ — \-; 
Wassermann,  +  +  +  +  to  0.6.  A  gold  sol  test  made  in  May, 
1915,  read  5555432200. 

Mr.  Z.,  aged  twenty-seven  years.  Chancre  eight  years  ago  fol- 
lowed by  secondaries  of  the  skin  and  mouth.  Treatment  internally 
until  1910,  when  he  developed  paralysis  of  the  left  external  rectus. 
December  20,  1912,  station  and  gait  normal;  knee-  and  ankle-jerks 
hyperactive;  coordination  perfect;  no  sensory  changes;  objectively 
viscera  normal;  pupils  normal.  Complains  of  shooting  pains  in 
legs,  tingling  and  cramps  in  calves.     Blood  Wassermann    . 
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Spinal-fluid  examination  in  December,  1913:  cells,  26;  globulin,  +; 
Wassermann,  +  H — | — [-to  0.4.  Colloidal  gold  test  made  in  May, 
1915,  and  all  subsequent  ones  give  a  paretic  curve.  This  patient 
has  had,  since  the  latter  part  of  1913,  30  intravenous  injections  of 
salvarsan  and  30  intraspinal  injections  in  addition  to  mercury.  His 
present  fluid  examination  shows:  cells,  3;  globulin,  -\ — | — \-;  Was- 
sermann, -\ — I — h  +  to  0.4.  He  is  of  powerful  physique,  and  dur- 
ing the  time  he  has  been  under  treatment  has  interrupted  his  work, 
which  is  that  of  a  stationary  engineer,  only  for  intraspinal  therapy. 
Xo  change  in  character  or  personality  has  been  noted. 

In  analyzing  those  cases  of  general  paresis  which  I  have  had 
under  my  care  from  time  to  time  the  striking  feature  has  been  the 
multiform  clinical  picture,  and  in  many  the  absence  of  the  chief 
symptoms  of  the  affection,  namely,  the  t^^ical  cerebral  disorders, 
as  writing  and  speech  defects,  tremor  and  memory  defects.  Some 
of  the  patients  have  had  simply  a  convulsion  or  two  or  fainting 
attacks,  while  a  few  others  have  exhibited  no  signs  referable  to  the 
condition,  the  diagnosis  being  based  mainly  on  the  persistent  posi- 
tive Wassermann  reaction  and  the  gold  sol  test,  ^^^lile  it  would  be 
premature  to  make  a  definite  pronouncement  as  to  the  prognostic 
significance  of  the  paretic  curve,  we  must  bear  in  mind  the  teaching 
of  postmortem  findings  that  anatomical  changes  in  general  paresis 
may  long  antedate  the  clinical  manifestation.  In  patients,  there- 
fore, who  are  under  continuous  observation,  and  especially  those 
who  are  receiving  intraspinal  treatment  when  the  fluid  can  be 
examined  at  regular  intervals,  the  presence  or  the  development  of 
the  paretic  curve  should  excite  a  strong  suspicion  that  these  patients 
may  later  develop  the  clinical  syndrome.  My  procedure  with  these 
patients  is  to  advise  the  family  or  business  associates  of  the  possi- 
bilities in  the  case,  especially  when  large  business  interests  are 
involved,  and  to  treat  these  cases  intensively  with  the  hope  that 
we  may  anticipate  perhaps,  retard  or  arrest,  the  degenerative 
cerebral  changes.  In  the  type  where  the  meningovascular  changes 
are  preponderant,  as  evidenced  by  a  high  cell  count,  the  prognosis 
is  more  favorable  than  where  the  parenchyma  is  chiefly  involved. 

The  colloidal  gold  test  has  been  uniformly  positive  in  all  cases 
with  the  clinical  earmarks  of  general  paresis.  In  several  cases 
under  intensive  treatment  the  paretic  curve  has  changed  to  the 
luetic  curve.  In  early  s^TDhilis  of  the  central  nervous  system,  i.  e., 
in  the  early  secondary  period,  I  have  in  several  instances  found 
the  luetic  curve  -^-ith  a  negative  Wassermann,  the  only  other  abnor- 
malities being  a  slight  increase  in  globulin  and  hnnphocytes.  Clinic- 
ally, these  cases  gave  objective  evidence  of  implication  of  the 
central  nervous  system. 

In  estimating  the  number  of  individuals  with  abnormal  spinal 
fluids  in  the  secondary  stage  of  the  infection  I  have  frequently 
expressed  the  conviction  that  no  larger  percentage  showed  definite 
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changes  than  later  developed  frank  symptoms  referable  to  the 
neural  axis.  Further  experience  strengthens  this  conviction.  In  a 
series  of  cases  examined  two  years  ago  abnormalities  were  demon- 
strated in  less  than  20  per  cent.  In  a  series  of  63  cases  recently 
punctured  10  showed  very  slight  changes  as  to  lymphocytosis  and 
globulin  content,  coming  well  within  the  border-line  cases,  while 
15  exhibited  a  definite  increase  in  cells  and  globulin  with  a  positive 
Wassermann  in  7.  The  cases  were  all  within  the  first  year  of  infec- 
tion, untreated  or  practically  so.  The  standard  used  was  a  cell 
count  over  5,  a  globulin  content  demonstrated  by  the  Pandy  test, 
a  positive  Wassermann  with  2  c.c.  or  less  of  fluid  and  the  color 
changes  elicited  by  the  Lange  test.  Statistics  in  the  literature 
treating  of  abnormal  fluids  in  the  secondary  stage  of  lues  are 
variously  quoted  at  from  10  per  cent,  to  90  per  cent.  In  attempt- 
ing to  reconcile  such  an  apparent  disparity  it  is  possible  that  too 
much  significance  has  been  attached  to  minor  changes,  as  increased 
pressure,  increase  of  a  few  cells,  or  a  trace  of  globulin.  These  are 
probably  only  transient  conditions  and  part  of  the  systemic  infection. 
]My  belief  is  that  only  such  individuals  who  show  very  conspicuous 
changes,  as  evidenced  by  a  definite  cell  count,  globulin,  and  positive 
Wassermann,  are  candidates  for  one  or  the  other  of  the  different 
clinical  types  of  cerebrospinal  s\73hilis.  ^^^lether  we  invoke  special 
conditions  as  a  particular  strain  or  individual  predisposition  as 
necessary  corollaries  to  infection  of  the  central  nervous  system  the 
deduction  is  forced  upon  us  that  in  a  large  majority  of  patients  the 
organisms  must  be  destroyed  spontaneously  or  by  therapeutic 
agents  administered  in  the  ordinary  way.  The  proportion  of 
syphilitics  who  develop  disease  of  the  nervous  system  is  given  at 
from  9  per  cent,  to  25  per  cent.  These  figures  it  must  be  borne  in 
mind  were  compiled  before  the  era  of  laboratory  diagnoses  and  then- 
accuracy  cannot  pass  unchallenged. 

Treatment.  In  discussing  the  treatment  of  s^^)hilis  there  are 
certain  general  considerations  in  regard  to  the  therapeutic  arma- 
mentarium worthy  of  mention.  The  object  of  any  energetic  anti- 
luetic  treatment  is  the  destruction  of  the  greatest  number  of  spi- 
rochetes in  the  shortest  possible  time.  From  our  knowledge  of  the 
immunological  and  pathological  processes  in  the  disease  this  is  best 
accomplished  in  the  early  stage,  and  from  experience  accrued  during 
the  past  five  years  is  more  readily  and  more  certainly  brought  about 
by  the  combination  of  salvarsan  and  mercury.  It  has  been  amply 
demonstrated  that  salvarsan  is  essentially  a  spirocheticide  which, 
while  it  has  very  little  influence  on  the  organisms  in  the  test  tube, 
is  actively  germicidal  in  vivo.  Mercury  is  the  best-known  germicide 
in  vitro.  \Mien  employed  experimentally  in  animals  infected  with 
trjTJanosomiasis  or  relapsing  fever  it  is  practically  inert  as  far  as  its 
effect  upon  the  organisms  is  concerned  and  the  fatal  termination  of 
these  diseases  is  not  delayed.     In  spite  of  this  negative  evidence, 
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however,  it  has  been  demonstrated  empirically  for  many  years  that 
mercury  has  a  curative  effect  in  syphilis,  and  since  the  cure  depends 
upon  the  more  or  less  complete  saturation  of  the  patient  with  the 
drug  its  action  is  presumably  a  direct  one.  Nor  has  it  been  shown 
that  the  iodides  are  spirochetotropic  in  their  action.  Potassium 
iodide  has  no  effect  on  the  early  lesions  of  syphilis  and  only  a  neglible 
one  in  rendering  the  Wassermann  reaction  negative.  It  has,  how- 
ever, a  profound  physiological  effect  aside  from  its  specific  thera- 
peutic action.  The  latter,  in  gummata,  has  been  explained  by 
Jobling^  as  due  to  the  neutralization  of  the  antiferments  which 
prevent  autolysis  and  absorption  of  the  necrotic  tissue,  at  the  same 
time  rendering  the  infecting  organisms  which  had  previously  been 
protected  by  the  necrotic  tissue  accessible  to  the  parasiticide. 

Salvarsan,  by  virtue  of  its  spirocheticidal  properties,  finds  its 
greatest  field  of  usefulness  in  primary  and  secondary  syphilis  when 
the  organisms  are  abundant.  In  the  later  stages,  when  they  are 
few  in  number  and  the  tissue  changes  are  more  marked,  one  would 
naturally  expect  less  results  from  this  agent.  As  a  matter  of  fact, 
in  gummatous  and  periosteal  lesions  and  all  the  active  manifesta- 
tions of  late  syphilis  the  therapeutic  effect  of  the  drug  is  almost  as 
intense  as  in  the  early  contagious  period.  This  is  especially  true 
of  patients  who  have  been  treated  over  a  long  period  '^f  years  with 
mercury  and  potassium  iodide  and  have  become  more  or  less  immu- 
nized to  the  action  of  these  drugs.  I  have  seen  patients  with  peri- 
osteal lesions  and  febrile  attacks  and  numerous  cases  of  so-called 
malignant  syphilis  in  whom  mercury  and  potassium  iodide  were 
practically  inert  very  quickly  respond  to  salvarsan.  The  following 
case  is  a  typical  example : 

Woman,  aged  forty-two  years;  infection  eleven  years  ago.  Treat- 
ment for  three  years  by  mouth  and  injections.  When  seen  Sep- 
tember 7, 1915,  she  was  suffering  from  periostitis  of  the  right  parietal 
and  frontal  bones,  of  the  sternum  and  right  shoulder.  For  several 
months  she  had  been  running  an  evening  temperature  of  101°  to 
101.5°  F.,  with  headache.  During  this  time  mercury  and  potassium 
iodide  were  administered  without  effect.  On  September  9,  1915, 
she  was  given  0.25  gm.  salvarsan.  Her  pains,  headache,  and  fever 
disappeared  in  two  days,  and  there  was  a  most  marked  general 
improvement.  Since  that  time  she  has  had  six  small  doses  of  sal- 
varsan and  two  of  neosalvarsan,  and  has  gained  over  thirty  pounds 
in  weight. 

While  it  is  possible,  theoretically,  to  formulate  a  method  of  treat- 
ment in  the  various  stages  of  syphilis,  as  a  matter  of  practice  the 
best  devised  plan  must  preeminently  be  an  elastic  one,  subject  to 
the  modifications  called  for  by  the  susceptibility  of  the  patient  to 
the  drugs  and  to  intercurrent  reactions  which  take  place  from 
time  to  time. 
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In  early  active  syphilis,  salvarsan  alone  has  been  followed  by 
neurorecurrences  and  monoreciirrences  or  early  tertiary  lesions.  In 
cases  of  initial  lesion  seen  before  the  Wassermann  reaction  is  posi- 
tive salvarsan  may  perhaps  be  given  without  such  danger.  It  is  bet- 
ter, however,  not  to  rely  on  this  drug  alone  to  establish  a  complete 
cure  but  to  give  the  combined  treatment.  It  has  been  claimed  by 
Wechselman  that  such  combination  was  more  apt  to  produce 
kidney  involvement,  but  this  contention  has  not  been  substantiated 
by  the  majority  of  observers.  My  own  plan  is  to  give  a  course  of 
mercury  with  the  salvarsan,  the  number  and  size  of  doses  of  both 
agents  depending  upon  sex,  body  weight,  and  general  condition  of 
the  patient. 

The  salvarsan  is  given  in  courses  of  five  or  six  injections  in  doses 
of  0.3  gm.  to  0.5  gm.  for  men  and  0.25  to  0.4  gm.  for  women  at 
intervals  of  one  week  to  ten  days.  The  mercurial  injections  are 
given  every  day  or  e\ery  alternate  day  if  a  soluble  salt  is  employed, 
or  once  a  week  if  an  insoluble  one.  ]\Iy  preference  in  case  of  the 
former  is  the  bichloride  of  mercury  in  courses  of  twenty  to  thirty 
injections  given  daily  or  every  other  day.  Of  the  insoluble  prepara- 
tions, gray  oil,  fin  the  form  of  mercurial  cream),  of  which  5  minims 
represent  one  grain,  in  series  of  ten  to  twelve  injections,  or  salicylate 
of  mercury  (40  per  cent,  suspension)  in  dos.age  of  1  to  3  grains 
gradually  increased,  ten  to  twelve  injections  constituting  a  course. 
Both  salvarsan  and  mercurial  courses  are  followed  by  a  rest  period 
of  six  weeks  and  then  the  procedure  is  repeated.  Wassermann  tests 
are  made  periodically,  but  treatment  is  not  interrupted  because 
of  a  negative  reaction  until  the  adequate  amount  of  medication  has 
been  given. 

When  visceral  lesions  are  present  salvarsan  should  be  used  in 
small  doses  repeated  at  intervals  determined  by  each  case.  In 
cardiac  conditions  it  is  better  to  precede  with  mercury  or  mercury 
and  potassium  iodide.  They  are  greatly  benefited  by  the  latter 
drug.  I  have  given  salvarsan  in  these  cases  without  untoward 
symptoms.  Whate\'er  form  of  treatment  is  decided  upon  it  is 
important  to  carry  it  out  persistently.  The  progress  of  any  active 
condition  can  be  checked,  but  anatomical  changes  like  sclerosis  or 
aneurysm  are  of  course  permanent. 

In  primary  sj-philis  before  the  Wassermann  has  become  positive 
it  is  possible  to  abort  the  infection  both  clinically  and  serologically. 
While  in  the  past  this  has  been  accomplished  in  some  cases  with  a 
minimum  amount  of  treatment,  such  patients  now  receive  two 
courses  each  of  salvarsan  and  mercurial  injections. 

In  secondary  syphilis  with  a  positive  Wassermann  it  is  frequently 
necessary  to  give  three  courses  of  salvarsan  with  mercury  before 
the  desired  effect  on  the  serum  reaction  is  obtained. 

In  tertiary  syphilis  the  method  of  treatment  depends  upon  the 
tissues  or  organs  involved.  It  is  of  advantage  to  combine  the 
courses  of  salvarsan  with  intramuscular  injections  of  mercury  and 
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to  follow  this  with  the  prolonged  use  of  potassium  iodide  and  mer- 
cury in  the  form  of  mLxed  treatment. 

In  so-called  latent  sj'philis  the  administration  of  salvarsan  alone 
often  fails.  I  have  a  number  of  cases  in  whom  the  Wassermann 
reaction  continued  to  show  complete  inhibition  after  repeated 
courses.  In  many  individuals  with  a  positive  serum  when  the 
nervous  system  is  not  involved,  careful  examination  may  reveal 
an  aortitis,  interstitial  glossitis,  or  the  remains  of  a  hepatitis  or 
other  viscereal  lesion  with  residua  sufficient  to  call  forth  a  Wasser- 
mann reaction.  It  often  requires  the  most  painstaking  care  to 
reveal  the  possible  location  of  the  disease.  For  instance,  the  nervous 
system  may  be  implicated  and  only  manifested  by  slight  pupillary 
irregularity  or  a  slight  change  in  the  knee-jerks  which  might  easily 
be  overlooked  unless  the  examination  is  made  by  a  carefully  trained 
clinician.  The  spinal  fluid  should  be  examined  when  these  devia- 
tions are  indicative  of  involvement  of  the  cerebrospinal  system, 
and  in  all  cases  with  a  persistent  blood  reaction  when  a  focus  cannot 
be  determined  in  the  skin,  mucous  membranes,  or  viscera.  Even 
in  the  absence  of  signs  pointing  to  such  implication  a  Wassermann 
which  does  not  respond  to  therapy  is  an  indication  for  lumbar 
puncture.  ]More  benefit  is  derived  in  latent  lues  from  the  old- 
fashioned  mixed  treatment — that  is,  a  combination  of  mercury  and 
potassium  iodide  in  a  liquid  menstruum — than  from  salvarsan 
alone  or  combined  simply  with  potassium  iodide.  With  mixed 
treatment  I  have  in  many  instances  accomplished  the  reversal  of 
the  Wassermann  which  had  remained  persistently  positive  under 
salvarsan  and  mercury. 

From  Stiihmer's "  experiments  the  greater  part  of  salvarsan  intro- 
duced intravenously  is  stored  in  the  lungs,  liver,  and  spleen  in  about 
equal  quantities.  These  form  depots  from  which  the  drug  reaches 
the  circulation,  most  of  it  probably  passing  unchanged  through  the 
kidneys  and  intestines.  From  the  latter  a  sufficiently  large  amount 
is  excreted,  so  that  if  intestinal  disturbance  is  present  marked  toxic 
oxidation  products  are  produced  which,  when  absorbed,  may  lead 
to  severe  reactions. 

The  reaction  following  the  use  of  salvarsan  may  be  divided  into 
immediate  and  delayed. 

1.  Immediate.  The  commonest  symptoms  are  flushing  of  the  face, 
cyanosis,  a  sense  of  fulness  in  the  head,  and  precordial  distress  with 
slight  dyspnea.  They  usually  come  on  during  the  administration 
and  may  be  regarded  as  anaphylactoid  in  character.  They  last  but 
a  few  minutes  and  many  patients  complain  of  feeling  weak  or  ener- 
vated for  the  next  day  or  two.  ]More  rarely  patients  are  met  with  in 
whom  vomiting  occurs  during  the  administration.  In  a  case  under 
treatment  this  takes  place  after  15  or  20  c.c.  of  the  solution  are 
introduced.    ^Mien  the  attack  has  passed  off  the  remainder  of  the 
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dose  is  taken  without  trouble.  A  psychical  element  is  probably 
present  in  this  case.  Occasionally  attacks  of  severe  pain  in  the 
lumbar  region  come  on  during  the  flow  of  the  drug  and  necessitate 
its  interruption.  After  half  an  hour  or  so  it  passes  off,  the  patient 
experiences  no  further  inconvenience,  or  he  may  after  an  hour  or 
more  have  a  chill  with  temperature  and  vomiting.  These  reactions 
usually  come  on  after  several  injections  have  been  given. 

2.  Delayed.  The  symptoms  appear  after  twenty-four  hours, 
three  days,  or  longer.  Those  after  twenty-four  hours  are  usually 
gastro-intestinal,  preceded  by  a  chill  or  chilly  sensation,  and  are 
characterized  by  vomiting  and  diarrhea  with  a  temperature.  In 
another  type  there  is  simply  malaise  for  a  few  days  and  then  the 
patients  become  actively  ill  with  vomiting,  fever,  and  a  rash  or 
jaundice,  the  latter  the  result  in  all  probability  of  the  action  of  the 
arsenic  on  the  liver  cells.  Rarely  suppression  of  the  urine  is  encoun- 
tered, and  this  may  be  attributable  to  the  direct  action  of  the  drug 
on  the  renal  vessels. 

As  the  majority  of  the  reactions  come  on  only  after  several  doses 
have  been  given,  one  should  be  warned  by  their  occurrence  and 
regulate  the  interval  and  dosage  accordingly.  In  cases  in  which  a 
dermatitis  has  been  present  the  drug  should  not  be  repeated  within 
six  months  or  a  year.  I  have  seen  death  follow,  in  a  patient  in  whom 
the  significance  of  such  a  rash  was  disregarded  during  intensive 
treatment  with  neosalvarsan.  The  injections  were  continued  and 
a  most  extensive  exfoliative  dermatitis  developed,  ending  fatally. 
In  my  own  experience  there  have  been  two  deaths  which  may  be 
said  to  have  been  directly  attributable  to  salvarsan.  In  the  first, 
a  man,  aged  forty-two  years,  the  infection  was  nine  years  old.  For 
this  he  had  had  treatment  at  intervals  for  six  years.  When  seen  he 
presented  a  tubercular  ulcerating  syphilide  of  the  face,  scalp,  and 
left  arm.  He  was  given  mixed  treatment,  under  which  the  eruption 
disappeared.  On  December  30,  1914,  he  received  0.35  gm,  salvar- 
san, January  11,  1915,  0.4  gm.,  January  22,  0.4  gm.  After  the  last 
treatment  he  had  a  slight  reaction  and  a  change  was  made  to  neo- 
salvarsan, 0.6  gm.,  on  February  10,  1915,  which  was  repeated 
February  20,  1915.  Three  days  later  he  developed  a  temperature  of 
102°  to  104°  F.,  and  a  generalized  dermatitis  which  partially  sub- 
sided after  a  week  and  then  recurred  with  increased  intensity.  It 
involved  the  entire  cutaneous  surface,  the  integument  became 
thickened,  leathery-like  in  consistency,  and  pigmented.  After  a 
few  days  abscesses  developed  in  various  parts  of  the  skin  followed 
by  a  recurrence  in  temperature  and  rapid  heart  action.  These 
abscesses  were  opened  and  drained,  but  in  spite  of  all  the  care  which 
could  be  given  the  patient  death  ensued.  In  this  case  death  could 
be  primarily  ascribed  to  the  salvarsan  dermatitis  and  secondarily 
to  the  sepsis  which  followed  the  cutaneous  involvement.  The 
urine  showed  on  March  13  a  marked  trace  of  albumin  with  a  few 
blood  and  pus  cells  and  a  few  epithelial  casts.    On  the  twenty-third 
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only  a  trace  with  a  few  liyalin  casts.  It  should  be  added  that  the 
patient  was  markedly  alcoholic. 

In  the  second  case  a  woman  at  the  City  Hospital,  treated  in  1911 
for  an  early  mahgnant  infection,  after  the  second  dose  developed 
suppression  of  the  urine,  marked  reduction  of  the  blood  pressure, 
vomiting  and  collapse  within  twenty-four  hours  after  administra- 
tion. Autopsy  made  by  Dr.  Larkin  revealed  degenerative  changes 
in  the  kidney  epithelium,  in  the  suprarenal  bodies  and  fatty  degener- 
ation of  the  liver  cells. 

As  mercury  has  a  great  affinity  for  the  renal  cells  the  kidney  is 
one  of  the  prime  organs  to  suffer  in  mercurial  intoxication.  Hence 
it  is  important  in  the  administration  of  the  drug  to  determine  the 
renal  eliminating  function  and  to  examine  the  urine  from  time  to 
time.  From  their  studies  of  the  various  preparations  of  mercury 
Schamberg,  Kolmer,  and  Raiziss*'  concluded  that  the  toxicity  of  the 
different  salts  is  proportional  to  the  amount  of  pure  mercury  con- 
tained. After  absorption  the  drug  circulates  about  as  a  compound 
of  mercury  albuminate  and  sodium  chloride,  excretion  taking  place 
chiefly  in  the  feces  and  only  to  a  small  extent  in  the  urine.  It  is 
believed  that  a  definite  ratio  is  maintained  between  the  amount 
excreted  by  the  kidneys  and  that  present  in  the  general  circulation 
and  passing  through  the  renal  vessels.  The  rapidity  with  which  it 
appears  in  the  urine  is  taken  as  an  indication  of  the  rapidity  and 
intensity  of  its  effects  in  the  body,  its  elimination  corresponding 
with  its  cessation  of  activity.  Its  excretion  continues  for  months, 
and  it  may  appear  again  after  the  urine  has  become  free,  from  which 
it  is  deduced  that  mercury  is  stored  up  in  the  different  organs  and 
unless  elimination  keeps  pace  with  absorption  poisoning  will  result.'^ 

When  inunctions  are  employed  mercury  appears  in  the  urine 
from  the  first  day  on.  Elimination  gradually  increases  to  a  certain 
point,  then  remains  for  weeks  nearly  constant,  and  after  cessation  of 
treatment  falls  again  gradually.^  The  method  is  very  efficacious, 
but,  unless  in  the  hands  of  a  professional  rubber,  uncertain.  Its 
disadvantages  are  constant  supervision  and  filthiness. 

When  given  orally  the  amount  of  mercury  in  the  urine  shows 
marked  variations  from  day  to  day,  due  apparently  to  varying 
conditions  affecting  absorption  from  the  intestine.  With  suddenly 
increased  absorption  there  is  danger  of  mercurialism.^ 

The  results  of  the  treatment  of  syphilis  by  intramuscular  injec- 
tions of  mercurial  salts  are  more  rapid  after  the  use  of  a  soluble 
than  an  insoluble  preparation.  The  soluble  salt  is  more  rapidly 
efficacious  because  it  is  possible  to  more  quickly  mercurialize  the 
patient  owing  to  the  more  rapid  absorption  and  less  local  reaction. 
Excretion  begins  at  once,  and  if  given  each  day  elimination  rises 
gradually  and  regularly,  the  amount  gradually  decreasing  when 

*  Jour.  Cutan.  Dis.,  xxxiii,  191.5,  p.  819. 
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stopped.  Unfortunately,  to  be  efficient,  the  injections  should  be 
given  daily  in  doses  of  yV  to  \  grain.  This,  of  course,  can  be  done 
in  hospital  wards  where  patients  are  under  continuous  observation, 
but  in  dispensary  practice  and  private  work  it  is  found  to  be  imprac- 
ticable because  of  the  frequent  visits  necessitated.  For  this  reason 
the  insoluble  salts  have  come  into  use.  They  form  a  depot  of  absorp- 
tion and  require  to  be  administered  only  at  weekly  intervals.  The 
rate  of  absorption  is  of  course  much  slower,  the  local  reaction  more 
intense  and  the  therapeutic  efl'ect  slower  and  less  reliable.  From 
animal  experiments  Schamberg,  Kolmer,  and  Raiziss  found  that  at 
the  end  of  six  or  seven  weeks  almost  50  per  cent,  of  the  mercury  of 
insoluble  preparations  may  be  unabsorbed  at  the  site  of  injection. 
Cases  have  been  reported  in  which  patients  weeks  or  months  after 
treatment  suffered  from  mercurial  poisoning  when  sudden  absorp- 
tion from  several  foci  took  place.  The  elimination  curve  does  not 
indicate  a  gradual  regular  saturation,  but  maximal  elimination 
occurs  on  the  day  of  injection  and  sinks  immediately,  rising  with 
each  new  injection.  We  are  now  treating  all  of  our  cases  at  the  City 
Hospital  with  soluble  preparations,  and  we  find  that  some  of  the 
most  refractory  rashes,  like  the  early  follicular  s\T)hilide,  disappear 
in  from  two  to  three  weeks  even  when  salvarsan  is  not  given.  They 
are  also  especially  valuable  in  cerebrospinal  syphilis  when  a  rapid 
effect  is  desired. 

Conclusions.  The  fate  of  the  s\i3hilitic  individual  depends 
upon  the  early  diagnosis  of  his  infection  and  the  intensity  with 
which  treatment  is  carried  out  in  the  first  six  months.  In  the  accom- 
plishment of  this  purpose  the  modern  aids  to  diagnosis  have  rendered 
great  service.  The  dark-field  illumination  furnishes  a  valuable 
means  of  corroboration  in  all  suspicious  genital  sores  and  assists  in 
determining  the  nature  of  extragenital  lesions  which  may  simulate 
chancre.  It  should  be  employed  in  every  case  of  chancroid  to  con- 
firm or  rule  out  the  possible  coincident  infection  with  the  Treponema 
pallidum. 

The  Wassermann  test  fills  a  large  field  of  usefulness  not  only  as  a 
diagnostic  medium  but  as  a  guide  to  the  effect  of  treatment  and 
criterion  of  cure.  It  is  of  special  value  in  all  conditions  of  obscure 
etiology  referable  to  the  cardiovascular  system,  cerebrospinal 
system,  or  viscera  in  which  syphilis  might  be  a  factor,  and  in  cases 
with  an  indefinite  clinical  picture,  such  as  neuresthenia,  febrile 
attacks,  rheumatic  pains,  etc.  Its  interpretation  is  of  great  impor- 
tance and  requires  as  much  training  and  experience  on  the  part  of 
the  practitioner  as  does  the  interpretation  of  the  physical  signs. 

The  examination  of  the  spinal  fluid  enables  us  to  determine  the 
activity  of  the  luetic  process  in  the  brain  or  cord,  to  distinguish  the 
various  pathological  types  affecting  the  central  nervous  system,  and 
in  many  cases  to  differentiate  between  these  and  non-syphilitic 
affections.  Recent  investigations  have  shown  that  an  analysis  of 
the  spinal  fluid  is  not  complete  unless  the  Lange  or  colloidal  gold 
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test  is  performed  in  addition  to  the  Wassermann  reaction  and  a 
cji;ological  and  chemical  examination.  Its  chief  usefulness  lies  in 
distinguishing  true  paresis  from  t^pes  of  cerebrospinal  syphilis 
which  simulate  it  and  in  diagnosing  incipient  cases  before  the 
clinical  syndrome  is  established.  This  affects  chiefly  the  prognosis, 
as  our  main  hope  lies  in  the  early  diagnosis  and  treatment  of  these 
cases,  for  when  degenerative  stigmata  are  already  present  the  out- 
look is  not  so  encouraging,  for  sooner  or  later  relapses  occur. 

In  primary  sj^philis  where  the  spirochetes  are  demonstrated  and 
the  Wassermann  reaction  is  negative  it  is  possible  to  cure  syphilis 
with  salvarsan  alone.  It  cannot  be  determined  how  many  doses 
are  required,  and  as  there  may  be  a  dissemination  of  spirochetes 
even  in  the  presence  of  a  negative  Wassermann  reaction  it  is  better, 
therefore,  to  err  on  the  side  of  safety  and  to  give  at  least  eight  to 
ten  doses  and  follow  this  with  mercury  for  perhaps  six  months. 

In  secondary  s^-philis  when  the  early  rash  is  present  and  the 
Wassermann  positive  it  is  better  to  precede  the  salvarsan  with 
several  injections  of  a  mercurial  salt,  preferably  a  soluble  one,  on 
account  of  the  economy  of  time.  In  this  way  an  effect  is  produced 
on  the  spirochetes,  and  when  salvarsan  is  given  the  temperature 
reaction  and  an  intensification  of  the  rash — that  is,  a  Herxheimer 
reaction — can  be  avoided.  After  the  salvarsan  is  begun  the  treat- 
ment is  to  be  continued  in  the  manner  outlined  in  the  body  of  the 
article.  The  dermatologist  and  syphilologist  should  keep  in  mind 
the  possibility  of  the  involvement  of  the  nervous  system  in  sec- 
ondary sj^hilis,  and  a  complete  status  should  be  made  when  the 
patient  comes  under  observation  so  that  this  record  can  be  compared 
with  any  subsequent  developments.  In  this  way  we  are  often 
enabled  to  detect  the  ver}'  earliest  changes  which  manifest  them- 
selves objectively  in  the  nervous  system.  The  most  frequent  are 
irregularity  of  the  pupils,  persistent  headache,  and  optic  neuritis, 
or  auditory  disturbance. 

In  latent  sj'philis  with  a  positive  Wassermann  reaction  an  investi- 
gation should  be  made  of  the  cardiovascular  and  of  the  nervous 
systems  or  of  previous  involvement  of  any  of  the  viscera,  as,  for 
instance,  s\'philitic  hepatitis.  In  cardiovascular  syphilis  the  pro- 
longed use  of  mercury  in  connection  with  potassium  iodide  is  prob- 
ably of  more  value  than  the  haphazard  use  of  occasional  doses  of 
salvarsan.  In  other  words,  in  tertiary  s\'philis  with  a  persistent 
positive  Wassermann  reaction  without  involvement  of  the  central 
nervous  system  the  beneficial  efiects  of  potassium  iodide  cannot 
be  too  strongly  insisted  upon.  In  bone  and  periosteal  lesions 
attended  by  severe  pain  there  is  no  drug  in  the  Pharmacopoeia  that 
produces  so  rapid  an  effect  in  relieving  the  pain  and  reducing  the 
neoplasm. 

The  criteria  of  cure  are  a  negative  Wassermann  reaction  for  at 
least  a  year  continuing  so  after  a  provocative  injection  of  salvarsan 
and  a  normal  spinal  fluid,  with  the  exceptions  which  have  been  noted. 
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THE  TREATMENT  OF  SYPHILIS   OF  THE  CENTRAL  NERVOUS 

SYSTEM.i 

By  Homer  F.  Swift,  M.D., 

1sT;W    YORK. 

Ix  order  to  discuss  treatment  of  sv'philis  of  the  central  nervous 
system  it  is  essential  to  orient  ourselves  in  the  various  problems 
which  this  disease  presents. 

It  is  now  well  established  that  spirochetes  circulate  in  the  blood 
of  practically  all  patients  in  the  late  primary  and  early  secondary 
stages,  and  during  this  period  the  central  nervous  system  is  fre- 
quently involved.  In  fact,  with  the  early  and  almost  universal 
dissemination  of  the  infectious  agent  it  is  difficult  to  conceive  how 
any  organ  escapes  infection.  It  is  not  alone  the  presence  of  the 
spirochetes,  but  the  reaction  of  the  tissues  toward  them  which 
determines  the  U'pe  of  infection.  It  is  recognized  that  spirochetes 
can  lie  dormant  in  the  tissues,  in  latent  cases,  with  practically  no 
cellular  reaction  about  them.  Different  observers  report  wide 
variation  in  the  relative  frequency  with  which  the  cerebrospinal 
fluid  shows  evidence  of  alteration  in  the  secondary  period.  Ravaut^ 
found  abnormalities,  with  pleocytosis  or  globulin  excess,  or  both, 
in  67  per  cent,  of  cases,  Altmann  and  Drejius^  in  6G  per  cent. 
Gennerich*  states  that  at  some  time,  either  before  or  during  intensive 
salvarsan  treatment,  90  per  cent,  of  his  cases  in  the  secondary 
period  showed  some  abnormality  of  the  cerebrospinal  fluid.  Ellis 
and  P  found  only  33  per  cent,  of  abnormal  fluids  in  untreated 
patients  in  the  secondary  period,  but  had  the  fluids  in  all  patients 
in  the  secondary  period  been  included  in  oiu*  statistics  the  percentage 
would  be  somewhat  higher. 

From  the  above  observations  it  is  evident  that  infection  of  the 
central  nervous  system  occurs  in  a  large  proportion  of  cases  of  second- 
ary syphilis.  Since  we  know  that  only  a  small  proportion  of 
syphilitic  patients  show  nervous  involvement  in  later  years  it  is 
evident  that  in  many  cases  this  infection  must  undergo  spontaneous 
resolution.  This  phenomenon  corresponds  with  the  course  of 
s\^hilis  elsewhere  in  the  bod}',  and  is  probably  due,  in  part,  to  a 
tissue  immunity  which  develops  as  a  result  of  prolonged  contact 
between  parasite  and  host.  As  a  result  of  this  tissue  immunity  the 
secondary  eruption  disappears,  and  cutaneous  relapses  may  never 
recur  even  in  untreated  patients.     If,  however,  cutaneous  manifes- 

1  Read  at  the  Tenth  Triennial  Session  of  the  Congress  of  American  Physicians 
and  Surgeons,  Washington,   May  9,   1916. 

2  Ann.  de  dermat.  et  de  Syph.,  1903,  S.  4,  iv,  1. 

3  Miinchen.  med.  Wchnschr.,  1913,  Ix,  464. 

*  Die  Liquorveranderungen  in  dem  einzelnen  Studien  der  Syphilis,  Beriin,  1913. 
5  Jour.  Exp.  Med.,  1913,  xviii,  162. 
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tations  do  recur  they  become  more  and  more  localized,  tend  to  group, 
and  to  in^^olve  deeper  structures,  with  finally  gummatous  changes. 

A  similar  process  appears  to  occur  in  the  central  nervous  system. 
Following  the  initial  inflammation  the  organisms  deposited  in  the 
meninges  during  the  period  of  spirochetemia  are  usually  destroyed; 
but  in  some  cases  they  remain  latent  only  to  become  active  after 
a  period  of  months  or  years.  This  is  the  usual  course  of  syphilitic 
infection  in  untreated  or  poorly  treated  cases.  The  character  of  the 
picture  may,  however,  be  altered  by  the  institution  of  intensive 
treatment.  It  has  long  been  observed  that  cases  of  primary  syphilis, 
relapsing  after  unsuccessful  attempts  at  abortive  treatment  with 
mercury,  are  liable  to  show  severe  skin  lesions.  Similar  deep 
nodular  or  ulcerative  lesions  are  frequently  seen  in  the  relapses 
following  inadequate  salvarsan  treatment.  This  phenomenon  of 
increased  severity  noted  in  relapsing  lesions  of  the  skin  occurs  also 
in  the  central  nervous  system,  and  explains  the  occurrence  of 
meningitis  with  cranial  nerve  paralysis  in  many  of  the  inadequately 
treated  cases  of  secondary  syphilis.  In  these  patients  the  greater 
part  of  the  infecting  organisms  have  been  destroyed  by  the  remark- 
able spirocheticidal  action  of  salvarsan.  This  has,  moreover,  been 
accomplished  so  rapidly  that  the  usual  tissue  immunity  which 
develops  as  a  result  of  prolonged  contact  between  parasite  and  host 
is  lacking.  As  a  result  a  small  focus  of  spirochetes,  tucked  away 
safely  in  the  tissues  of  the  central  nervous  system,  and  thus  escaping 
the  spirocheticidal  action  of  the  salvarsan  can  develop  in  the 
susceptible  host  with  great  rapidity  and  severity.  The  severity 
of  the  meningitis  is  evidenced  by  the  cerebrospinal  fluid,  which  shows 
a  marked  pleocytosis,  considerable  globulin  excess,  and  usually  a 
strongly  positive  Wassermann  reaction.  The  Wassermann  reaction 
in  the  blood  is  frequently  negative,  showing  how  well  the  active 
syphilis  is  limited  to  the  central  nervous  system.  The  failure  to 
recognize  this  possibility  of  active  meningitis  in  the  early  stages  of 
sypjiilis,  with  a  negative  Wassermann  reaction  in  the  blood,  may 
result  in  the  failure  to  resume  treatment  at  a  most  critical  period. 
It  should  be  emphasized  that  the  development  of  this  condition 
is  due  to  inadequate  intensive  treatment,  and  that  a  few  doses  of 
salvarsan,  without  continued  treatment,  may  result  in  more  severe 
nervous  manifestations  than  if  milder  therapy  had  been  applied. 

The  recognition  of  the  early  involvement  of  the  central  nervous 
system  is  important  not  only  because  of  the  possibility  of  the 
development  of  an  early  meningitis  but  also  from  the  stand-point 
of  prophylaxis  of  the  later  and  more  destructive  conditions.  The 
best  treatment  of  brain  gummata,  tabes,  and  paresis  will  always  be 
their  prevention. 

Before  starting  treatment  in  any  case  it  is  well  to  try  to  recognize 
the  character  of  the  involvement,  for  the  subsequent  therapy  is,  to  a 
certain  extent,  determined  by  the  type  of  manifestation.     These 
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manifestations  depend  upon  the  tissues  in\olved,  and  upon  tlie 
reaction  of  those  tissues  to  the  irritative  effect  of  the  spirochetes. 
The  disease  may  impHcate  the  meninges,  bloodvessels,  or  paren- 
chyma. While  it  is  concei\'able  that  any  one  of  these  structures 
may  be  affected  alone,  still  the  intimate  relation  of  one  structure 
to  the  other  makes  it  almost  impossible  for  one  to  be  diseased 
without  the  others  sharing  to  a  certain  extent  in  the  pathological 
process.  There  is,  however,  a  type  of  nervous  disease  due  to  syphilis 
in  which  the  infection  seems  to  involve  the  vessels  in  the  form  of  an 
endarteritis.  In  this  instance  the  cerebrospinal  fluid  shows  little 
if  any  abnormality,  and  the  s\Tnptoms  are  referable  to  the  arterial 
sclerosis  of  the  cerebral  vessels  rather  than  to  actual  interstitial 
or  parenchymatous  disease.  The  response  of  this  type  of  case 
to  treatment  depends  upon  the  extent  to  which  the  endarteritis 
can  be  favorably  affected  and  not  upon  the  resolution  of  a  syphilitic 
exudate  in  the  meninges. 

Following  the  demonstration  of  the  Treponema  pallidum  in 
paretic  brains  a  new  classification  of  lues  of  the  brain  and  cord  has 
arisen.  This  comprises  (1)  interstitial  types,  which  include  the 
lesions  previously  classified  under  cerebrospinal  syphilis,  and  (2) 
parenchymatous  types,  which  include  paresis  and  tabes  dorsalis. 

In  both  the  interstitial  and  parenchymatous  forms  the  one 
common  lesion  is  the  peri\ascularitis  which  may  vary,  to  a  wide 
degree,  from  a  simple  mantling  of  the  vessel  to  a  collection  of  cells 
in  the  form  of  miliary  gumma,  and  when  combined  with  a  similar 
process  in  the  meninges  may  result  in  large  gumma  formation.  In 
the  interstitial  forms,  which  include  meningitis,  menigo-arteritis, 
and  gumma,  the  disturbance  in  function  is  due  either  to  an  actual 
destruction  of  the  nervous,  elements  or  to  a  cutting  off  of  nutrition 
to  the  nerve  tracts  and  centers.  This  latter  condition  ma\'  be 
brought  about  by  the  narrowing  of  vessels  and  compromising  of 
the  lymphatic  spaces  to  the  edema  surrounding  active  inflammation 
and  to  pressure  from  the  tumors.  In  fact,  the  remarkable  improve- 
ment of  many  of  these  cases  under  treatment  can  be  explained  only 
on  the  basis  that  the  pathological  process  has  been  largely  limited  to 
the  vessels  and  meninges.  In  the  parench^Tuatous  forms  the  out- 
standing picture  is  degeneration  of  nervous  elements  combined  with 
symptoms  of  irritation  of  these  structures.  Unfortunately  it  is 
impossible  to  examine  microscopically  the  tissues  in  these  parenchy- 
matous forms  until  late  in  the  disease,  when  the  degeneration  is 
far  advanced.  But  even  at  this  time  perivascularitis  and  focal 
meningitis  are  usually  seen,  and  it  does  not  seem  unreasonable 
to  consider  that  much  of  the  degeneration  is  secondary  to  a  dis- 
turbance of  the  nutrition  of  the  cell  or  axis-cylinder,  which  has 
resulted  from  a  blocking  of  the  perivascular,  perineural,  or  peri- 
neuronal  lymph  spaces  by  the  cellular  exudate. 

In  paresis  the  presence  of  the  spirochete  in  the  brain  substance 
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may  by  the  liberation  of  toxins  result  directly  in  the  death  of  the 
cell.  In  tabes  dorsalis,  however,  the  active  inflammatory  process 
is  not  usually  found  in  the  most  obviously  degenerated  areas, 
namely,  the  columns  of  Goll  and  Burdach,  but  rather  in  the  dorsal 
roots  and  in  the  meninges  surrounding  them.  An  example  of  the 
earliest  stages  of  tabes  is  the  interesting  case  of  Larkin^  in  a  patient 
with  "sciatica,"  girdle  pains,  pleocytosis,  and  positive  Wasserraann 
reaction  in  the  cerebrospinal  fluid,  who  died  from  a  ruptured  aortic 
aneurysm  and  whose  postmortem  showed  insular  sclerosis  of  the 
posterior  nerve  root,  with  accompanying  syphilitic  meningitis 
but  no  column  degeneration. 

From  the  examination  of  the  retina  and  optic  nerves  of  many 
cases  of  optic  atrophy  in  tabetics  and  paretics,  Stargardt'  concluded 
that  the  atrophy  is  secondary  to  a  round-cell  infiltration  of  the 
intracranial  portion  of  the  optic  nerve  and  the  chiasm.  In  those 
cases  with  a  segmental  optic  atrophy  there  was  only  a  partial  in- 
filtration of  the  optic  nerve.  He  argues  against  the  view  that 
tabetic  optic  atrophy  is  a  system  disease  due  to  a  toxin,  but  believes 
rather  that  it  is  an  example  of  the  reaction  of  the  nervous  tissue  to 
the  spirochete,  for  in  several  of  his  cases  the  auditory  and  olfactory 
nerves  were  similarly  infiltrated.  Spiller^  showed  that  the  essential 
lesion  in  tabetic  oculomotor  paralysis  is  due  to  a  round-cell  infiltra- 
tion in  the  oculomotor  nerves  at  their  point  of  emergence  from  the 
medulla,  which  he  thinks  is  probably  secondary  to  the  pial  infiltra- 
tion in  this  region.  He  considers  that  the  nuclear  degeneration  is 
usually  secondary  to  the  inflammation  of  the  nerve  stem.  Thus  it 
appears  that  the  classification  of  the  various  tabetic  atrophies  as 
primary  is  only  an  attempt  to  explain  them  in  terms  of  the  older 
opinion  that  these  diseases  were  parasyphilitic  in  nature.  As  a 
matter  of  fact,  they  all  appear  to  be  secondary  to  a  chronic  syphilitic 
meningitis. 

Chronicity  is  probably  an  important  element  in  the  development 
of  parenchjTnatous  syphilis.  The  outstanding  symptoms  of  most 
cases  of  tabes  or  paresis  develop  from  the  tenth  or  twelfth  year, 
after  the  primary  infection.  Upon  careful  questioning  of  many  of 
these  patients  it  will  be  found  that  some  single  symptom,  such  as 
pain  or  isolated  nerve  paralysis,  often  transitory  in  character,  has 
occurred  years  previously,  and  their  nature  is  often  recognized  only 
after  the  disease  is  well  developed.  These  facts  point  to  the  prob- 
ability that  a  low-grade  inflammation  with  subsequent  atrophy 
has  been  going  on  for  years,  and  only  after  a  sufficient  luimber  of 
tracts  or  centers  are  involved  to  interfere  with  the  patient's  usual 
activities  does  he  seek  the  aid  of  the  physician.    On  the  other  hand, 

'  Cited  hj-  J.  A.  Fordyfe,  Harvey  Lectures,  1914-1.5,  Series  X. 

'  Allg.  Ztschr.  f.  Psych.,  1912,  Ixix,  7.3.5. 
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the  majority  of  cases  of  the  interstitial  type  develop  in  the  first 
three  years  after  infection.  The  course  is  more  rapid  and  the 
s^^nptoms  appear  with  greater  violence,  no  doubt  due  to  the  fact 
that  there  is  a  more  extensive  and  rapid  development  of  the  menin- 
geal and  perivascular  exudate. 

In  both  tabes  and  cerebrospinal  s\'philis,  then,  we  are  dealing  with 
diseases  of  a  similar  nature.  The  variation  in  the  manifestations 
seems  to  depend  upon  the  difference  in  the  rapidity  and  degree  of 
development  as  well  as  upon  the  localization  of  the  inflammatory 
process.  In  tabes  the  infiltration  being  less  intensive  and  slower, 
the  picture  of  degeneration  is  brought  more  vividly  into  the  fore- 
ground. The  spinal  fluid  in  the  two  diseases  is  practically  the  same, 
even  to  the  ty'pe  of  curve  in  the  gold  reaction.  Both  also  respond 
to  specific  treatment  in  much  the  same  manner,  although  at  a 
different  rate,  and  while  the  s\Tnptoms  due  to  irritation  are  improved, 
those  due  to  degeneration  are  little  if  any  affected. 

In  paresis,  on  the  other  hand,  we  appear  to  be  dealing  with  a 
disease  which  is  not  strictly  comparable  with  the  two  just  discussed. 
There  are  certain  points  of  similarity,  namely,  in  the  meningitis  and 
perivascularitis.  The  direct  action  of  large  masses  of  spirochetes 
in  the  substance  of  the  cerebral  cortex  may  possibly  result  directly 
in  the  destruction  of  cortical  cells  and  fibers.  The  peculiar  type 
of  curve  in  the  gold  reaction,  moreover,  points  to  some  essential 
difference  between  this  disease  and  tabes.  The  difference  in  response 
to  treatment  is  also  most  striking.  While  most  cases  of  tabes  will 
show  the  favorable  influence  of  treatment  both  in  the  spinal  fluid 
and  in  marked  and  persistent  clinical  improvement,  the  response 
of  most  paretics  to  a  similar  or  more  intensive  treatment  is  much 
less  noticable,  and  the  ultimate  results  are  usually  discouraging. 
Whether  this  difference  in  response  is  due  to  difference  in  accessi- 
bility of  the  active  lesion  or  to  the  fact  that  in  paresis  the  disease 
attacks  portions  of  the  central  nervous  system,  which  are  more 
essential  to  the  orderly  carrying  on  of  vital  functions,  are  questions 
which  are  as  yet  unanswered. 

It  goes  without  saying  that  the  best  preventive  of  s}"philis  of  the 
central  nervous  system  is  the  prophylaxis  of  syphilis;  but  this 
problem  is  far  from  solved.  Next  in  importance  is  the  proper 
treatment  of  s\'philis  in  the  early  stages.  It  should  be  emphasized 
at  this  point  that  no  case  should  be  released  from  treatment  until 
the  cerebrospinal  fluid  has  been  shown  to  be  normal,  insofar  as 
pleoc}i;osis  and  Wassermann  reaction  are  concerned.  Whether  a 
slight  excess  of  globulin  is  an  indication  for  continuation  of  treat- 
ment, if  all  other  abnormal  elements  are  absent,  is  still  an  open 
question.  In  a  number  of  patients  with  meningitis  in  the  secondary 
period,  whom  we  have  followed  for  several  years,  the  globulin  is 
still  in  excess,  although  all  other  evidence  of  the  disease  had  been 
absent  for  three  or  more  vears. 
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Even  with  the  present  diagnostic  methods  and  several  effective 
therapeutic  agents  it  is  safe  to  say  tliat  a  fair  proportion  of  patients 
with  syphilis  are  poorly  treated,  and  probably  a  majority  of  them  are 
released  without  lumbar  punctures.  The  failure  of  many  patients 
to  be  followed  until  cured  is  due  to  several  causes:  (1)  the  patients 
fail  to  realize  the  importance  of  proper  treatment  in  the  prophylaxis 
of  later  disease  and  discontinue  their  treatment  of  themselves; 
(2)  there  is  still  a  surprising  lack  of  facilities  in  dispensaries  for 
the  proper  treatment  of  syphilis;  (3)  many  physicians  fail  to  realize 
the  long  systematic  course  that  is  required  to  eradicate  the  disease 
completely;  (4)  there  are  many  cases  of  innocent  syphilis  and 
syphilis  with  slight,  if  any,  early  manifestations  which  go  untreated 
and  later  develop  serious  nervous  lesions.     (Table  I.) 

TAi3LE  I. 
Mattauscbek  and  Piloz  Total  cases  4134 

Developed  paralytica  dementia 198=    4.8  per  cent. 

"        tabes  dorsalis 113  =    2.7 

"        cerebrospinal  lues 132  =3.2 

Total 443  =  10.5 

Effect  of  Tre.^^tment. 
None.  1  course.  Repeated  energetic 

Number  of  oases     ....     100  134  924 

Developed  G.P 25  =  25  per  cent.      31  =  23.1  per  cent.     30  =  3.2  per  cent. 

"         tabes     ....      11  =  11        "  16=11.9        "  25  =  2.7 

"        cerebrospinal  lues         3=3        "  21  =  15.6        "  71  =  7.6 

Poorly  treated  Better  treated 

1880-84.  1895-99. 

Number  of  cases     ....    617  1139 

Developed  G.P 60  =  9.7  per  cent.  37  =  3.2  per  cent. 

"        tabes     ....      22  =  3.5        "  16  =  1.4 

"        cerebrospinal  lues        15  =  2.4        "  28  =  2.4        " 

While  the  incidence  of  cerebrospinal  involvement  in  syphilis 
varies  in  different  races  and  in  the  different  sexes  the  experiences 
of  Mattauschek  and  Pilcz^  is  representative.  These  authors  followed 
4134  cases  of  syphilis  in  officers  in  the  Austro-Hungarian  army  who 
were  infected  between  1880  and  1900.  These  cases  were  followed 
until  1912.  The  results  of  these  investigations  are  shown  in  Table  I. 
A  striking  feature  of  the  table  is  the  difference  in  the  percentage 
of  cases  that  developed  tabes  and  paresis  who  were  untreated  or 
poorly  treated  compared  with  those  who  had  been  energetically 
treated.  Practically  a  quarter  of  the  poorly  treated  cases  developed 
paresis  contrasted  with  a  little  over  3  per  cent,  of  those  who  were 
well  treated.  Similarly  from  11  to  12  per  cent,  of  the  poorly  treated 
ones  developed  tabes,  while  only  a  fifth  of  this  proportion  of  well- 
treated  patients  developed  this  disease.  A  single  course  of  treat- 
ment seemed  to  increase  the  liability  to  the  .cerebrospinal  form  of 

«  Ztschr.  f.  ges.  Neur.  and  Psych.,  1910-11,  iv,  orig.,  697;  191.3,  xv,  G08. 
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lues.  This  observation  is  of  added  interest  in  view  of  our  present 
knowledge  of  the  results  of  insufficient  salvarsan  treatment  on  the 
development  of  cerebrospinal  syphilis  already  discussed  in  an  early 
part  of  this  paper.  A  similar  parallelism  between  early  efficient 
treatment  and  diminished  incidence  of  tabes  and  paresis  is  seen 
in  the  last  part  of  the  table.  In  the  period  between  1880  and 
1884  the  treatment  was  relatively  insufficient,  while  in  the  period 
between  1895  and  1899  there  was  an  impro\'ement  in  the  general 
treatment  of  the  disease  with  a  corresponding  decrease  in  the 
incidence  of  parasyphilis.  It  is  striking  that  the  incidence  of  cere- 
brospinal syphilis  in  the  two  groups  is  the  same. 

If  the  difl'erence  between  poor  application  of  mercury  and 
fairly  efficient  application  is  so  marked  it  is  reasonable  to  expect 
that  under  the  modern  intensive  treatment  with  both  mercury 
and  salvarsan  the  incidence  of  parasj'philis  should  be  even  more 
markedly  reduced.  From  a  simple,  economic  point  of  view  the 
State  should  provide  for  the  proper  treatment  of  early  syphilis, 
for  upon  the  State  eventually  falls  the  cost  of  caring  for  the  paretic 
and,  to  a  less  extent,  for  the  tabetic. 

From  the  standpoint  of  prophylaxis  of  tabes  or  paresis  it  is  also 
important  to  realize  that  they  frequently  develop  slowly,  and 
that  signs  or  symptoms  are  often  present  for  years  before  the  disease 
is  fully  manifest.  Lately  more  attention  has  been  directed  to  the 
monosymptomatic  forms  of -syphilis  of  the  central  nervous  system. 
Some  authors  claim  that  these  forms  are  more  frequent  today  than 
formerly,  and  that  tabes  is  assuming  a  milder  character;  but  it  is 
more  probable  that  their  detection  is  due  to  refinement  in  diagnosis. 
While  fairly  numerous  cases  are  reported  in  which  the  mono- 
symptomatic  forms  remained  free  from  further  symptoms  for  many 
years  in  spite  of  lack  of  treatment  it  is  wiser  to  regard  all  such 
cases  as  being  early  forms  of  late  serious  disease.  Years  ago  Erb 
called  attention  to  the  importance  of  ophthalmoplegia  interna  as  a 
forerunner  of  tabes  or  paresis  and  he  has  followed  several  cases  from 
the  appearance  of  a  simple  eye  lesion  to  the  fatal  ending  in  paresis. 
i\Iany  patients  with  tabes  give  a  history  of  a  transitory  squint 
which  was  present  years  before  any  other  symptom.  Often  the 
condition  has  improved  after  the  administration  of  a  small  amount 
of  iodides  or  mercury  and  the  patient  has  been  allowed  to  escape 
from  further  observation.  Auditory  nerve  lesions  are  also  described 
early  in  tabes  as  well  as  in  cerebrospinal  syphilis.  These  patients 
usually  consult  the  otologist.  It  is  important  for  the  specialist 
to  realize  that  these  isolated  nerve  lesions  are  a  part  of  the  general 
disease,  syphilis  of  the  central  nervous  system,  and  that  they 
are  usually  manifestations  of  a  basilar  meningitis.  Surgeons  also 
see   early   manifestations   in   abdominal    disturbances.      Xuzum'" 

10  Jour.   Am.   Med.   Assn.,   1916,   Ixvi,  482. 
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recently  reported  that  among  a  thousand  cases  of  tabes  admitted 
to  Cook  County  Hospital,  87  had  previously  undergone  laparotomy 
because  of  the  mistaken  diagnosis  of  their  abdominal  pain.  It  is 
important  to  remember  that  gastric  crises,  either  mild  or  severe, 
may  be  present  as  the  first  manifestation  of  tabes  for  years  before 
full  development  of  the  disease.  Other  single  symptoms  which  are 
often  present  for  a  longer  or  shorter  period  are  bladder  distm-bances, 
lightning  pains  in  the  leg,  and  "rheumatism."  The  general  prac- 
titioner or  the  specialist  should  recognize  the  nature  of  these  symp- 
toms and  place  the  patient  imder  proper  treatment,  for  it  cannot  be 
em]5hasized  too  strongly  that  prevention  of  degeneration  is  worth 
vastly  more  than  the  treatment  of  symptoms  once  they  have  fully 
developed. 

The  examination  of  the  blood  and  cerebrospinal  fluid  is  of  the 
greatest  help  in  clearing  up  the  diagnosis  in  doubtful  cases,  and  to  a 
certain  extent  in  determining  the  type  of  syphilitic  involvement  of 
the  central  nervous  sj'stem.  While  these  examinations  are  of  great 
value,  they  do  not  replace  but  only  complement  a  careful  clinical 
examination.  I  cannot  do  better  than  quote  Miller:"  "The  value 
and  interpretation  cf  any  laboratory  method  should  always  be 
based  upon  the  most  careful  clinical  study  of  the  cases  in  which  it  is 
applied;"  and  also,  "Any  normal  reaction  in  the  cerebrospinal 
fluid  may  be  present  or  absent  in  any  luetic  involvement  of  the 
brain  or  spinal  cord."  There  are  certain  combinations  of  reactions 
which  occur  with  sufficient  frequency  in  certain  conditions  to  render 
such  findings  highly  significant.  An  increase  in  globulin  is  found  in 
most  cases  of  any  type;  it  is  most  marked  in  paresis,  but  may  be 
equally  intense  in  secondary  meningitis.  Pleocytosis  is  usually 
the  most  intense  in  meningitis  in  the  secondary  stage,  but  counts 
abo\e  100  are  not  infrequent  in  later  cerebrospinal  syphilis,  tabes, 
and  paresis.  The  t\'pe  of  curve  given  by  the  Lange  gold  reaction 
in  cerebrospinal  lues  and  tabes  is  of  confirmatory  A-alue,  but  its 
great  field  of  usefulness  seems  to  be  in  differentiating  paralytica 
dementia  from  these  two  conditions.  The  fact  that  the  fluid  from  a 
patient  with  a  clinical  diagnosis  of  tabes,  or  cerebrospinal  syphilis, 
gives  a  paretic  curve  does  not  militate  against  the  reaction,  for  it  is 
well  known  that  between  10  and  15  per  cent,  of  tabetics  develop 
paresis,  and  at  time  it  is  impossible  to  differentiate  between  cerebral 
syphilis  and  paresis.  If  future  observations  confirm  what  now  seems 
probable,  namely,  that  a  paretic  curve  obtained  with  the  spinal 
fluid  of  patients  clinically  not  paretic  points  to  a  possible  develop- 
ment of  this  disease,  it  will  be  of  importance  in  prognosis  and  of 
value  in  determining  why  symptoms  of  mental  disorder  appear  in 
spite  of  vigorous  and  prolonged  treatment. 

At  this  point  it  is  well  to  emphasize  the  value  of  constant  methods 
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in  making  the  various  tests  on  the  cerebros])inal  fluids.  Dikitions 
for  cell  counts  should  be  made  immediately.  The  necessity  of  proper 
solutions  for  the  gold  test  have  been  pointed  out  by  Miller'^  and  his 
co-workers.  Of  no  less  importance  is  the  titration  of  the  strength 
of  the  Wassermann  reaction  in  the  spinal  fluid.  The  designation 
of  +  +  +  +  or  negative  Wassermann  reaction  in  the  fluifl  means 
but  little  unless  we  know  the  amount  of  fluid  that  was  used  in  obtain- 
ing these  readings.  This  is  especially  true  when  the  efl^ect  of  treat- 
ment is  being  estimated.  For  example,  if  0.2  c.c.  or  0.4  c.c.  has  been 
the  only  amount  used  to  test  the  fluid  a  relatively  mild  treatment 
may  change  the  reaction  to  negative.  On  the  other  hand,  if  only 
1  c.c.  has  been  used  a  more  intensive  treatment  may  not  affect 
the  reading,  although,  as  a  matter  of  fact,  the  reaction  may  be 
much  weaker.  The  only  way  to  judge  accurately  of  the  effect  of 
treatment  on  the  reaction  is  to  test  the  fluid  with  diminishing 
amounts  corresponding  to  values  between  2  c.c.  and  0.2  c.c.  in  the 
original  Wassermann  test  (smaller  amounts  if  necessary)  and 
determine  the  point  at  which  the  reaction  is  completely  positive. 
If,  then,  with  a  given  amount  of  treatment  the  positive  point  has 
moved  from  0.2  c.c.  to  0.6  c.c.  or  higher,  we  know  that  the  treatment 
is  having  some  effect.  This,  of  course,  presupposes  that  constant 
methods  are  used  at  different  times,  for  if  a  very  sensitive  method 
is  used  at  one  time  and  a  comparatively  unsensitive  one  at  another 
the  relative  value  of  the  two  tests  is  lost. 

The  problem  of  treatment  of  syphilis  of  the  central  nervous  system 
is  complicated  by  the  peculiarities  of  the  subarachnoid  space 
which,  in  addition  to  the  larger  spaces  and  cisterna,  is  directly  con- 
tinuous with  the  perivascular,  perineural,  and  perineuronal  lymph 
spaces.  It  does  not  seem  unreasonable  to  suppose  that  the  infection 
is  carried  by  the  cerebrospinal  fluid  along  these  channels,  and  the 
various  meningeal  and  perivascular  lesions  can  be  most  easily 
explained  in  this  way.  Friihwald  and  Zaloziecki,^''  in  a  review  of 
their  own  cases  and  of  the  literature,  have  shown  that  the  fluid  is 
occasionally  infectious  in  all  stages  from  the  secondary  period  to 
tabes  and  paresis. 

The  reaction  to  the  spirochete  is  meningitis  and  perivascularitis. 
It  is  probable  that  the  nerve  cells  and  fibers  obtain  their  nutrition 
to  a  considerable  degree  through  these  spaces,  hence  plugging  of 
them  with  exudate  not  only  compromises  the  nutrition  of  these 
structures  but  also  probably  increases  the  difficulties  with  which 
therapeutic  agents  are  brought  into  contact  with  the  exudate.  At 
present  it  seems  almost  superfluous  to  recite  the  numerous  experi- 
ments which  prove  the  separateness  of  the  subarachnoid  space 
from  the  general  lymphatic  and  blood-vascular  systems.  Anti- 
bacterial   immune   bodies,    vital    stains,    and   most   drugs,    when 

12  .Johns  Hopkins  Hosp.  Bull.,  1915,  xxv,  391. 
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administered  by  mouth  or  parenterally,  do  not  reach  the  subarach- 
noid space  in  demonstrable  quantities.  It  is  true,  however,  that 
many  drugs,  given  either  by  mouth  or  subcutaneously,  do  act  on 
the  central  nervous  system,  but  these  drugs  administered  subdurally 
act  in  much  smaller  quantities.  Many  years  ago  Lewandowsky'^ 
showed  that  strychnin  when  injected  intraspinally  was  ten  times 
as  effective  as  when  injected  intravenously.  Similarly,  sodium 
ferrocyanide  subdurally  was  potent  in  one-hundredth  the  intra- 
venous dose.  The  action  of  both  drugs  was  at  first  local  and  then 
general,  showing  that  they  were  rapidly  diffused  through  the  cerebro- 
spinal fluid. 

In  many  cases  the  general  administration  of  mercury,  iodides, 
and  salvarsan  affects  favorably  the  course  of  s\'philis  of  the  cerebro- 
spinal axis.  This  favorable  influence  is  especially  marked  in  the 
early  forms  of  the  disease.  The  tendency,  however,  of  cerebro- 
spinal syphilis  to  relapse  in  spite  of  energetic  mercurial  and  iodide 
treatment  has  long  been  noted  by  .s\'philographers  and  neurologists, 
and  the  failure  of  most  cases  of  tabes  to  respond  to  the  antiluetic 
treatment  of  the  presalvarsan  era  made  therapeutic  nihilists  of 
most  neurologists.  Even  the  brilliant  clinical  improvement  of  most 
cases  of  cerebrospinal  syphilis  and  tabes  after  salvarsan  intra- 
venously has  not  been  followed  by  a  parallel  improvement  in  the 
cerebrospinal  fluid.  Dreyfus/^  who  gives  courses  of  salvarsan  of 
4  to  G  gms.  combined  with  ten  to  twelve  injections  of  calomel  or 
gray  oil,  notes  that  many  such  courses  are  necessary  to  eliminate 
all  signs  of  the  disease.  In  only  3  out  of  125  cases  of  cerebrospinal 
syphilis  did  the  fluid  become  normal  after  one  or  two  courses. 
Gennerich,'^  who  is  famous  for  the  intensity  of  his  antisyphilitic 
treatment,  says  that  he  feels  that  all  cases  with  meningeal  involve- 
ment in  any  stage  should  have  intraspinal  treatment.  Many 
observers  report  cases  of  cerebrospinal  syphilis  or  tabes  which, 
having  come  to  a  standstill,  both  clinically  and  pathologically, 
under  general  treatment,  have  shown  renewed  impro^'ement  under 
intraspinal  therapy. 

The  desirability  of  subarachnoid  therapy  has  been  well  established. 
The  problem  was  to  find  some  beneficial  therapeutic  substance 
which  could  be  repeatedly  introduced  without  injury  to  the  delicate 
nervous  tissue,  for  only  by  repeated  and  prolonged  treatment  can 
we  hope  to  arrest  any  form  of  cerebrospinal  lues  permanently. 
La.st  year,^^  the  writer  reviewed  the  use  of  these  various  agents  and 
the  methods  of  their  administration.  Suffice  it  to  say  that  the 
preparations  which  have  stood  the  test  of  time  are  (1)  the  serum 
obtained    from    patients    shortly    after    intravenous    injections    of 

i<  Ztschr.  f.  kliD.  Med.,   1900,  xl,  480. 

'5  Munchen.  med.  Wchiisfhr.,   1914,  Ixi,  525. 

i«  Ibid.,  1915,  Ixii,  1696. 

''  Swift,  H.  F.,  .Jour.  Am.  Med.  Askii.,  1915,  Ixv,  209. 
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salvarsaii;  (2)  serum  to  which  small  quantities  of  salvarsan  have 
been  added;  (3)  neosalvarsan  in  small  quantities  and  weak  con- 
centration, and  (4)  mercurialized  serum. 

The  direct  application  of  mercury  in  the  form  of  albuminate, 
as  devised  by  Byrnes, ^^  should  theoretically  be  of  value,  and  the 
reports  seem  to  indicate  that  if  the  amount  of  mercury  is  kept  under 
the  irritating  dose,  beneficial  results  may  be  expected  from  its 
injection.  It  is  well  to  call  attention  to  the  danger  of  repeated 
injections  of  mercurialized  horse  serum,  which  may  lead  not  only 
to  a  general  anajjhylactic  state  to  horse  serum,  but  may  cause  the 
meninges  to  become  hypersensitive  to  the  foreign  protein,  and 
repeated  injections  over  a  number  of  months  may  lead  to  a  chronic 
meningitis  similar  to  the  condition  we  are  trying  to  combat. 

The  injection  of  neosaharsan  in  concentrated  solutions,  as 
recommended  by  Ravaut,^^  or  even  in  one  pro  mille  solutions  has 
been  proved  by  numerous  observers  to  be  a  dangerous  procedure, 
'  since  it  is  apt  to  be  followed  by  various  degrees  of  urinary  retention 
and  incontinence,  rectal  paralysis,  paresthesia  of  the  legs,  ataxia 
and  girdle  sensations,  and,  in  severe  cases,  by  paralysis  of  the  lower 
extremities  and  death.  A  given  dose  may  be  well  tolerated  several 
times,  but  later  be  followed  by  severe  symptoms.  Eecause  of  the 
uncertainty  of  unfavorable  sequelse,  intraspinal  injections  of  neo- 
salvarsan should  be  given  with  extreme  caution.  Gennerich-'' 
lately  reported  that  by  using  very  dilute  solutions  he  has  been 
able  to  avoid  these  unpleasant  symptoms.  He,  however,  warns 
against  the  use  of  more  than  0.5  mg.  in  spinal  cord  disease  and 
not  over  1  or  2  mg.  in  patients  with  paresis  or  s\'philitic  meningitis. 
Personally,  I  feel  that  repeated  doses  of  this  size  are  dangerous. 

The  addition  of  small  quantities  of  salvarsan  to  serum  as  recom- 
mended by  Ogilvie-^  was  de\ised  to  give  a  known  amount  of  sal- 
varsan instead  of  the  uncertain  amounts  in  the  serum  salvarsanized 
in  vivo.  Marinesco  and  Minea^-  have  noted  that  neosalvarsan  is 
less  irritating  when  diluted  with  serum  than  when  dissolved  in 
water  or  saline.  Both  Ogilvie  and  Fordyce,-'^  however,  have  noted 
bladder  disturbance  and  paresthesia  in  the  legs  when  more  than 
1  mg.  of  salvarsan  was  added  to  the  serum,  and  now  I  recommend 
that  the  dose  should  never  be  over  0.5  mg.,  usually  less.  With  these 
quantities,  intraspinal  treatment  has  been  followed  by  distinctly 
beneficial  results. 

The  use  of  the  serum  of  patients  withdrawn  after  intravenous 
salvarsan  injections  has  been  criticized  chiefly  because  of  the  small 
amounts   of  salvarsan   it   contained.     We  have   found   that   the 

1^  Swift,  H.  F.,  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  2182. 

''  Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1913,  xxxvi,  752. 

20  Loc.  cit. 

"  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  1936. 

22  Rev.  neurol.,  1914,  xxii,  337. 

23  Jour.   Am.   Med.   Assn.,   1914,  Ixiii,  552. 
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majority  of  the  sera  one  hour  after  an  intravenous  injection  con- 
tained 0.01  mg.  or  more  per  cubic  centimeter.  When  12  to  20  c.c. 
of  serum  are  used  each  treatment  represents  the  injection  of  from 
0.12  to  0.2  mg.  of  salvarsan.  As  above  noted  it  is  unsafe  to  inject 
intraspinally  more  than  a  fraction  of  1  mg.  of  either  salvarsan  or 
neosalvarsan.  The  uncertainty  of  the  dosage  is  an  objection  which 
cannot  be  overcome  unless  definite  quantities  of  salvarsan  are  added. 
The  "autosalvarsanized  serum"  is,  however,  definitely  spiro- 
cheticidal  and  the  salvarsan  is  present  in  a  colloidal  combination 
with  the  serum  which  cannot  be  dial  y zed  through  a  celloidin  mem- 
brane, as  can  salvarsan  alone  (Young,^^).  Salvarsan  in  this  colloidal 
state  is  probably  more  slowly  diffused  out  of  the  cerebrospinal 
fluid,  hence  is  longer  in  contact  with  the  syphilitic  exudates.  More- 
over it  seems  to  us  that  some  of  the  beneficial  effect  from  serum 
injection  may  be  due  to  the  introduction  of  the  serum  per  se,  for^^ 
we  have  obtained  very  interesting  results  from  the  intraspinal 
injection  of  non-salvarsanized  both  in  diminishing  pleocytosis  and 
strength  of  the  Wassermann  reaction.  The  amount  of  the  diminu- 
tion in  the  Wassermann  reaction  is  shown  graphically  in  Table  II. 
By  reading  from  above  downward  the  initial  strength  of  the  Wasser- 
mann reaction  is  indicated,  while  the  reading  from  left  to  right 
gives  the  strength  after  treatment.  The  original  strength  of  the 
reaction  is  also  indicated  by  the  heavy  blocks.  The  number  of 
treatments  is  indicated  in  parenthesis.  It  will  be  seen  that  7  out 
of  the  8  cases  showed  a  diminution  in  the  strength  of  the  reaction, 
and  in  3  of  them  it  became  negative  with  1  c.c.  fluid.  During  the 
period  of  observation  none  of  the  patients  received  any  other 
treatment.  If  two  of  the  cases,  A  and  B,  in  which  there  was  little 
or  no  eftect,  the  treatment  was  continued  with  "  autosalvarsanized 
serum,"  from  other  patients,  with  more  marked  diminution  in  the 
strength  of  the  reaction,  as  is  shown  in  part  two  of  the  chart.  The 
severity  of  the  infection  in  one  of  these  cases  is  indicated  by  the 
fact  that  ten  months'  intravenous  and  intraspinal  treatment  was 
required  before  the  reaction  became  completely  negative.  Four 
other  patients  were  treated  with  intraspinal  injections  of  salvarsan- 
ized  sermn,  and  in  three  of  these  the  reaction  became  negative  with 
1  c.c.  fluid.  A  resume  of  the  results  in  these  12  cases,  treated  only 
intraspinally  with  either  normal  or  salvarsanized  serum,  shows  that 
in  half  of  them  the  reaction  became  negative  with  1  c.c.  of  fluid, 
and  in  the  others  there  was  distinct  diminution  in  the  strength  of 
the  reaction.  Two  of  these  patients  with  gastric  crises,  Argyl- 
Robertson  pupils,  loss  of  tendon  reflexes,  bands  of  cutaneous 
anesthesia,  and  loss  of  deep  pain  sensation  have  been  observed 

^*  Biochem.  Jour.,  1915,  ix,  479. 

2^  The  cases  reported  in  this  and  subsequent  tables  were  treated  at  the  Rocke- 
feller Hospital  in  collaboration  with  Drs.  Ellis,  Chesney  and  Stillman.  A  number 
of  them  were  followed  at  the  Presbyterian  Hospital. 
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for  over  three  years  without  any  return  of  their  trouble,  and  the 
fluids  have  remained  normal.  The  results  in  these  cases  seem  to 
prove  that  benefit  is  derived  from  intraspinal  injections  of  serum. 
The  explanation  of  these  efl'ects  may  be  and  probably  is  theoretical, 
but  so  are  the  objections  to  the  treatment.  The  experimental  facts 
stand  and  the  injection  of  autosalvarsanized  serum  is  followed  by 
fewer  permanent  unpleasant  efl'ects  than  result  from  the  intraspinal 
injection  of  any  other  antisyphilitic  remedy. 

TABLE  II.— EFFECT    OF    INTR.^SPIXAL    INJECTIONS    ON    WASSERM.\NN    REACTION     IN 
CEREBR0SPIN.\L  FLUID. 

Non-salTarsanized  Seruin. 


W.  R.  before 
treatment. 

W.  R.  after  treatment. 

No.  of 
injections. 

++++ 

0.1 

2.0 

2.0 

0.2  o.c.           0.4           0.6     I     0.8          0.1 

1 

0  2c.e. 

1                  1 

1  A 

8 

1 

'  1 ' 

1 

1 

1 

0.4  o.e. 
0.4  c.e. 
0.4  o.c. 
0.6  0.C. 
0 . 6  CO. 
0.6  e.o. 

IB 

.... 

7 

n 

12 
4 

17 
6 

1.0  c.e. 

....     1        1 

6 

Totals 

2 

1 

1      1     1 

3 

Salvarsanized  Serum. 


W.  R.  before 
treatment. 


W.  R.  after  treatment. 

++++ 

1.0 

,++++1 
2.0 



0.2  CO. 

'     0.4          0.6          0.8           1.0 

2.0 

No.  of 
injectioas. 


IB 

....     ^     .... 
1         1     .... 

■  r 
1 

1 

3 

0.2  cc 
0.2  o.c. 
0.2  cc 

i     ....         1 

12 
11 
4 

0  4  0.C                ....         1 
0.4  o.c 

'     lA 

4 
8 

0.6  cc                 ...             

1           1 

8 

Total  6 

2 

i 

In  some  patients  the  pain  which  follows  the  injection  is  so  severe 
that  the  treatments  must  be  discontinued,  but  such  instances  are 
the  exception.  The  willingness  of  most  patients  to  return  for  treat- 
ments over  long  periods  is  sufficient  proof  that  the  method  is  not 
too  unpleasant  for  practical  application. 

A  word  as  to  technic:  In  most  of  our  work  at  the  Rockefeller 
Hospital  the  blood  was  withdrawn  one  hour  after  intravenous 
treatment  and  the  serum  diluted  to  40  or  50  per  cent,  with  normal 
saline  and  injected  in  quantities  of  30  to  40  cc.  of  this  dilution.  It 
was  thought  that  the  dilute  serum  was  less  irritating,  but  for  the 
past  two  years  at  the  Presbyterian  Hospital  we  have  bled  the 
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patient  one-half  hour  after  intravenous  treatment  and  injected 
15  c.c.  of  whole  heated  serum  without  any  more  reaction  than  with 
the  older  method.  Most  of  the  patients  now  receive  both  the 
intravenous  and  intraspinal  injections  on  the  same  day  and  return 
to  their  usual  occupations  the  following  day.  In  this  way  a  minimum 
of  time  is  required.  It  is  necessary  to  keep  some  patients  in  bed 
for  longer  periods.  In  such  instances  we  try  to  give  the  treatments 
on  Saturdays  so  that  the  patients  may  be  in  condition  to  work  by 
Monday  morning. 

It  has  seemed  to  us  that  the  treatments  aie  better  borne  if  not 
repeated  oftener  than  once  in  two  weeks.  This  is  especially  true 
in  tabetics  or  patients  with  spinal  syphilis.  In  paretics  or  patients 
with  cerebral  s^-philis  the  intervals  may  be  shorter.  At  times  it 
seems  wiser  to  lengthen  the  intervals.  It  is  well  to  bear  in  mind 
that  a  certain  amount  of  irritation  always  follows  the  introduction 
of  any  foreign  substance  into  the  subarachnoid  space,  and  the 
effect  of  this  should  be  allowed  to  disappear  before  the  treatment 
is  repeated.  A  good  rule  to  follow  in  any  form  of  treatment  of 
cerebrospinal  syphilis  is  not  to  push  the  treatment  so  hard  that  the 
patient's  general  health  is  depressed.  With  each  treatment  there 
should  be  some  improvement  in  the  general  condition;  at  least 
there  should  be  no  regression;  for  if  a  depressing  treatment  is 
repeatedly  added  to  a  more  and  more  depressed  condition  the  ulti- 
mate effect  will  be  injurious  rather  than  beneficial. 

The  treatment  of  the  several  forms  of  syphilis  of  the  central 
nervous  system  presents  different  problems  according  to  the  stage 
of  the  disease  and  the  individual  patient.  One  general  principle 
which  should  always  be  considered  is  that  in  any  patient  who 
shows  evidence  of  involvement  of  the  cerebral  meninges  or 
brain,  salvarsan  treatment  should  be  preceded  by  a  short  course 
of  mercury  to  prevent  the  possible  occurrence  of  a  Herxlieimer 
reaction  in  the  region  of  vital  nervous  centers.  Fortunately  such 
distressing  reactions  are  rare,  and  can  be  obviated  by  proper  pre- 
liminary treatment.  If  the  presence  of  gummata  is  suspected  a 
vigorous  course  of  potassium  iodide  is  often  followed  by  marked 
improvement.  It  has  seemed  to  us  that  the  response  of  cases  in  the 
tertiary  stage  to  salvarsan  has  been  more  marked  and  lasting  if 
the  courses  of  salvarsan  have  followed  treatment  with  mercury 
and  iodides.  Gummatous  exudates  resolve  under  this  preliminary 
treatment  and  the  spirocheticidal  effect  of  the  salvarsan  is  more 
readily  brought  into  play. 

In  the  meningitis  of  the  secondary  period  the  response  to  alternate 
courses  of  salvarsan  and  mercury  has  been  prompt  and  permanent 
in  all  of  our  cases.  Gennerich^^  is  of  the  opinion  that  all  these  cases 
respond   more   rapidly  to   combined   intravenous  and   intraspinal 

2«  Loc.  cit. 
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therapy,  and  advises  giving  two  intraspinal  treatments  after  the 
cerebrospinal  fluid  has  become  normal.  Following  any  form  of 
treatment  in  this  condition  the  cerebrospinal  fluid  should  be 
examined  in  two  or  three  months  after  treatment  has  been  stopped, 
and  every  six  months  for  two  or  more  years  thereafter  to  forestall 
relapses. 

In  the  tertiary  forms  of  the  disease  the  so-called  interstitial 
forms,  alternate  courses  of  mercury  and  iodides,  and  of  salvarsan 
are  usually  followed  by  decided  improvement,  both  clinical  and  in 
the  condition  of  the  cerebrospinal  fluid.  If  possible  the  fluid  should 
be  examined  after  each  course  or  each  pair  of  courses.  Not  infre- 
quently it  will  be  found  that  the  fluid  has  become  normal  after  a 
few  months'  treatment.  If  so  the  prognosis  is  good  and  treatment 
should  be  conducted  along  general  lines.  On  the  other  hand  if 
the  strength  of  the  Wassermann  reaction  is  the  same  or  only  slightly 
altered  after  four  to  six  months  of  intensive  general  treatment  it 
may  be  well  to  resort  to  intraspinal  therapy. 

In  tabes  dorsalis,  because  of  the  apparent  sensitiveness  of  many 
cases  to  mercury,  it  is  better  to  start  the  treatment  with  small 
intravenous  doses  of  salvarsan,  gradually  increasing  and  giving  a 
treatment  every  week  for  a  course  of  six  to  eight  injections.  If  at 
the  end  of  this  course  the  ^Yassermann  reaction  in  the  fluid  is  con- 
siderably weaker  a  course  of  mercury  may  be  tried,  followed  by 
another  course  of  salvarsan,  alternate  courses  being  given  with 
periods  of  rest  until  the  fluid  is  brought  to  normal.  ]\Iany  cases  will 
be  found,  however,  in  which  the  strength  of  the  reaction  is  only 
slightly  altered  by  such  a  plan  of  treatment.  The  substitution  of 
combined  intraspinal  and  intravenous  therapy  in  these  patients 
will  usually  result  in  an  improvement  in  the  condition  of  the  fluid. 
I  am  convinced  that  our  aim  should  be  to  bring  the  fluids  to  normal 
and  keep  them  there  if  we  intend  to  speak  of  a  cure  of  the  s^'philis. 
That  this  can  be  done  in  a  majority  of  instances  is  ^hown  in  Table 
III,  which  gives  the  results  in  37  cases  followed  for  several  years. 
All  but  3  of  these  were  tabetics,  most  of  them  well  advanced. 
One  was  a  case  of  diffuse  myelitis,  one  of  radiculitis,  and  one  of 
opthalmoplegia  interna.  The  cases  are  arranged  in  groups  according 
to  the  original  strength  of  the  Wassermann  reactions  in  the  fluid, 
and  the  last  finding  is  indicated  in  the  vertical  columns.  In  30  of 
the  cases  (81  per  cent.),  the  reaction  became  negative  with  1  c.c. 
of  fluid,  but  in  2  of  these  the  reaction  later  increased  in  strength 
so  that  the  final  readings  give  28  (75  per  cent.)  negative.  Nineteen 
of  these  cases  are  also  negative  with  2  c.c,  which  is  double  the 
amount  recommended  by  Hauptmann.^^  Of  18  cases  which  were 
negative  with  1  c.c.  or  more,  and  have  been  followed  from  ten 
months  to  three  and  a  half  years  without  treatment,  14  remain 

2'  Miinchen.  med.  Wchnschr.,  1910,  Ivii,  1.581. 
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negative  with  2  c.c,  2  remain  negative  witli  1  c.c,  but  positive 
with  2  c.c.  One  relapsed  to  positive  with  1  c.c,  and  one  with 
0.6  c.c.  In  those  cases  in  which  the  ^Yassermann  reaction  of  the 
fluid  increased  in  strength  there  was  also  a  clinical  relapse,  while 
with  a  single  exception  in  all  the  cases  with  persistent  negative 

TABLE  HI.— TABES  DORSALIS.    EFFECT  OF  TREATMENT  0\  WASSERMAN'N  REACTION  IN 
CEREBROSPINAL  FLUID. 


W.  R. 

before 
treat- 


W.  R.  after  treatment. 


Amount  of  treatment. 


Before  W.  R.  neg.  Between  neg.  with  1 
with  1  CO.,  or  until  o.c.;neg.with2c.c. 
stopped.  or  until  stopped. 


++++ 


0.2     CO.    0.4       0.6       O.S 


'++++1 

1.0        2.0         2.0 


Mos. 


Int. 
ven. 


Int. 

6p. 


Moe. 


Int. 
ven. 


Int. 
sp. 


0.2  cc 

0.2  cc 

0.2  c.c 
0.2  cc 
0.2  c.c 
0.2  cc 
0.2  cc 
0.4  cc 
0.4  cc 
0.4  0.C 
0.4  cc 
0.4  cc 
0.4  cc 
0.4  cc 
0.4  cc 
0.4  cc 
0.4  cc 

0.6  cc 

0.6  cc 
0.6  cc 
0.6  c.c 
0.6  c.c 
0.6  cc 
0.6  c.c 
0.6  cc 
0,6  cc 
0.6  cc 
0.8  cc 
0.8  cc 
0.8  cc 
0.8  cc 
1.0  c.c 
1.0  P.O. 
1.0  cc 

1.0  cc 

1.0  cc 

1.0  cc 

37 


1 


-- ® 


1 

1  — 

1-J 
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fluids  the  disease  has  not  progressed.  In  this  one  patient,  who 
showed  advanced  tabes  on  admission,  there  has  been  an  extension 
of  the  area  of  cutaneous  anesthesia,  and  a  neuropathic  arthropathy 
of  the  shoulder  joint  has  developed  in  spite  of  a  normal  fluid  and 
negative  blood  Wassermann  reaction.  It  will  also  be  seen  that  there 
is    a    c-ertain    correlation    between    the    initial    strength    of  the 
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Wassermann  reaction  and  the  amount  of  treatment  which  was 
given  before  it  became  negative  with  1  c.c.  The  number  of  cases 
in  some  of  the  groups  is  too  small  for  averages  to  be  of  value,  but 
in  general  the  1  c.c.  or  0.8  c.c.  group  required  from  one  to  three 
months,  the  0.6  c.c.  groups  about  six  months,  and  the  0.4  c.c.  and 
0.2  c.c.  groups  about  twelve  months.  Not  infrequently  an  equal 
or  greater  amount  of  treatment  was  required  to  change  the  reaction 
from  negative  with  1  c.c.  to  negative  with  2  c.c. 

In  the  presence  of  a  rapidly  advancing  case  of  tabes  or  of  optic 
atrophy,  where  it  is  desirable  to  arrest  the  progress  of  the  disease, 
in  an  important  organ,  the  institution  of  combined  intravenous  and 
intraspinal  therapy  at  the  beginning  should  be  seriously  considered, 
as  rapidity  of  cure  is  the  end  to  be  accomplished. 

Compared  with  the  results  in  other  forms  of  lues  of  the  central 
nervous  system  the  treatment  of  paralytica  dementia  has  been 
disappointing.  With  the  proof  of  the  active  s\'philitic  nature  of  this 
disease  it  was  thought  that  a  cure  might  be  expected  from  intensive 
treatment;  but  there  is  something  in  the  nature  of  the  disease  which 
apparently  prevents  the  remedies  from  reaching  the  spirochete  in 
sufficient  quantities  to  eradicate  them  completely.  It  is  true  that 
most  of  the  cases  improve  clinically,  and  in  some  of  them  there 
is  a  marked  improvement  in  the  condition  of  the  spinal  tiuid.  Still, 
with  corresponding  amounts  of  treatment  this  response  is  much 
less  marked  than  in  tabes.  In  addition  there  is  a  decided  tendency 
for  pleocytosis  and  Wassermann  reaction  to  increase  in  intensity 
when  treatment  is  discontinued.  In  two  of  our  patients  (see  Table 
IV)  there  was  at  first  almost  as  marked  clinical  improvement  and 
diminution  in  abnormal  elements  in  the  cerebrospinal  fluid  as  is 
seen  in  tabes.  Both  have  had  two  relapses,  and  with  each  relapse 
the  response  to  treatment  has  been  less  marked.  This  indicates 
that  as  the  paretic  process  grows  older  it  is  less  amenable  to  treat- 
ment, and  probably  explains  the  difference  in  results  from  State 
hospitals  for  the  care  of  the  insane  and  those  from  private  physicians. 
In  State  institutions  the  cases  are  usually  much  more  advanced  than 
those  which  come  under  the  observation  of  private  institutions  or 
practitioners.  Thus  Runge-^  reports  37.4  per  cent,  remissions, 
Raecke^^  55.4  per  cent,  improved  on  salvarsan  intravenously. 
Cotton^"  with  combined  intravenous  and  intraspinal  therapy 
58  per  cent,  arrested  or  much  improved,  and  Ogilvile^^  34  per  cent, 
with  complete  remissions  and  40  per  cent,  incomplete  remissicns, 
a  total  of  74  per  cent,  improved.  In  4  of  Ogilvie's  cases  both  the 
blood  and  spinal  fluids  were  brought  to  normal.  When  we  compare 
these  results  with  the  number  of  remissions  in  the  presalvarsan 

28  Deutsch.  med.  Wchnschr.,  1914,  xl,  998. 

"  Ibid.,  1913,  xxxix,  1348. 

'"  Am.  Jour.  Insanity,  1915,  Ixxii,  125. 

»'  Jour.  Nerv.  and  Ment.   Dis.,   1916,  xlviii,  263. 
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era  5.7  per  cent.^^  or  7.4  per  cent.'^''  the  treatment  of  paretics  seems 
justified.  The  return  of  a  paretic  to  his  business,  even  though  it 
be  for  only  six  months  or  a  year,  is  often  of  vital  importance  to  his 
associates  and  family.  Compared  with  our  therapeutic  efforts  in 
chronic  cardiac  or  renal  disease  the  results  obtained  thus  far  in 
paresis  are  decidedly  encouraging,  although  in  none  of  these  diseases 
can  we  speak  of  a  cure. 

TABLE  IV.— PARALYTICA  DEMENTIA.    EFFECT  OF  TRE.^TMENT  ON  WASSERMANX 
REACTION  IN  CEREBROSPINAL  FLUID. 
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In  the  treatment  of  syphilis  of  the  central  nervous  system  we 
should  never  forget  the  patient,  and  that  he  may  be  suffering  from 
disease  of  other  vital  organs.  If  there  is  marked  ataxia,  Fraenkel's 
reeducation  movements  are  useful;  if  he  is  emaciated,  attention 
should  be  directed  toward  diet  and  general  nutrition.  ]Most  patients 
with  this  form  of  disea.se  show  a  certain  amount  of  mental  abnor- 
mality. Here  psychotherapy  is  of  value.  In  other  words,  treatment 
must  be  individualized,  and  while  a  general  plan  should  be  followed 
in  the  various  forms  of  the  disease,  each  case  may  demand  a  certain 
deviation  to  meet  the  peculiar  conditions. 

The  objects  of  therapy  are  threefold:  (I)  the  cure  of  disease; 
(2)  the  amelioration  of  symptoms;  (3j  the  prolongation  of  life. 
With  the  possible  exception  of  paresis  all  of  these  objects  may  be 
attained  in  most  cases  of  syphilis  of  the  central  nervous  system. 
To  be  satisfied  with  the  attainment  of  the  last  two  without  attempt- 
ing to  attain  the  first  is  to  fail  to  apply  all  the  means  at  our  disposal. 


'2  Runge,  loc.  cit. 

33  H.  L.  Paine,  Boston  Med.  and  Surg.  Jour.,  191.3,  clxviii,  684. 
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THE   PERSISTENCE  OF  ACTIVE  LESIONS   AND    SPIROCHETES 

IN  THE  TISSUES  OF  CUNICALLY  INACTIVE 

OR  "CURED"  SYPHILIS. 

By  Aldred  Scott  Warthin,  Ph.D.,  M.D., 

PROFESSOR    OF   PATHOLOGY   AND    DIRECTOR    OF   THE    PATHOLOGICAL   LABORATORIES    IN 
THE    UNIVERSITY    OF    MICHIGAN,    ANN   ARBOR. 

(From  the  Pathological  Laboratory  of  the  University  of  Michigan.) 

Between  the  pathologist  and  the  clinician  there  is  always  a 
certain  antagonism  of  attitude  with  reference  to  the  curability  of 
any  given  disease.  The  clinician  is,  and  naturally  must  be,  more 
or  less  optimistic  as  to  the  results  of  therapy;  and  only  with  the 
greatest  reluctance  is  he  convinced  of  the  weakness  or  total  failure 
of  his  therapeutic  means  and  methods.  The  pathologist,  with  the 
opportunities  afforded  him  by  tissue  examination  and  autopsy, 
has  the  advantage  of  the  very  last  word;  and  he  becomes  pessi- 
mistic as  to  ultimate  cure  because  of  his  constantly  recurring  experi- 
ence of  finding  e^'idences  of  active  disease  in  cases  clinically  cured. 
This  clash  of  opinion,  clinical  and  pathological,  is  not  3ho\A"n  else- 
where to  such  a  degree  as  in  the  case  of  the  veneral  diseases, 
gonorrhea  and  syphilis.  It  took  much  work  on  the  part  of  the 
pathologist  to  convince  the  practitioner  that  clinically  cured  cases 
of  the  so-called  "lesser  disease"  were  only  apparent  cures,  and 
that  the  gonorrhea-infected  individual  remained  for  an  indefinite 
period  a  germ-carrier,  not  only  dangerous  to  himself  but  much 
more  so  to  his  future  sex-partner.  Likewise  in  the  case  of  syphilis, 
therapeutic  optimism  has  in  recent  years  received  severe  blows 
at  the  hands  of  the  pathologist.  The  frequency  of  latent  syphilis 
of  the  heart,  aorta,  and  central  nervous  system,  the  demonstra- 
tion of  spirochetes  in  conditions  (paresis,  tabes,  etc.)  until  very 
recently  regarded  as  parasyphilitic  in  nature  and  etiology,  thus 
proving  these  conditions  to  be  still  active  infections,  have  somewhat 
shaken  clinical  optimism.  Cures  once  promised  after  a  year  of 
active  treatment  have  passed  through  the  two-,  three-,  and  five-year 
limit,  and  now  some  clinicians  are  advising  the  syphilitic  to  take 
interval  treatment  over  a  period  of  many  years  or  even  throughout 
his  lifetime  if  he  will  escape  the  uncertain  chances  facing  everyone 
who  acquires  this  disease.  The  wave  of  therapeutic  optimism 
excited  by  salvarsan  and  the  negative  Wassermann  reaction  even 
now  is  subsiding. 

It  has  been  my  experience  as  a  pathologist  to  become  very 
pessimistic  as  to  the  curative  effects  of  any  of  the  present-day 
methods  of  treating  syphilis.  Before  the  spirochete  became  an 
absolute  pathognostic  sign  of  the  presence  of  this  disease,  certain 
myocardial,  aortic,  and  testicular  changes  were  regarded  by  the 
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pathologist  as  well-nigh  positive  proof  of  syphilis.  The  practically 
constant  occurrence  of  these  changes  in  the  bodies  of  cases  of 
clinically  cured  syphilis  gave  the  pathologist  good  reason  to  believe 
that  he  was  dealing  with  a  still  active  process,  although  he  had  no 
means  of  proving  this.  The  pathologist's  judgment  of  these 
conditions  is  now  confirmed  by  the  demonstration  of  the  spirochete 
of  syphilis  in  such  lesions.  Localized  tissue  lesions  of  the  smallest 
size  and  of  the  simplest  nature  (fatty  degeneration,  edema,  etc.), 
that,  a  few  years  ago,  would  not,  by  any  possibility,  have  been 
regarded  as  syphilitic,  have  been  shown  to  be  evidences  of  the 
local  presence  of  spirochetes.  I  have  elsewhere  urged  the  fact 
that  our  conceptions  of  syphilis,  both  pathological  and  clinical, 
must  be  reshaped  in  the  light  of  the  spirochete;  and  that  much 
work  needs  to  be  carried  out  along  this  line.  The  methods  for  the 
demonstration  of  this  organism  in  the  tissues  should  be  made  a 
part  of  the  routine  autopsy  microscopic  examination. 

In  my  laboratory  we  have  used  Levaditi's  original  method  with 
great  success,  and  this  is  at  the  present  time  the  only  method  of 
any  value  in  demonstrating  the  presence  of  spirochetes  in  tissue. 
Its  success  will  depend  in  the  first  place  upon  the  freshness  of  the 
tissues.  In  my  experience  the  spirochetes  of  syphilis  quickly  disap- 
pear from  body  tissues  after  the  body  becomes  cold.  Our  necessity 
of  having  to  make  autopsies  very  soon  after  death  has  been  a  very 
great  advantage  in  this  respect.  Tissues  taken  from  a  warm  body 
within  one  to  two  hom-s  after  death  and  immediately  fixed  in  10 
per  cent,  formol  for  at  least  twenty-four  hours  (better  for  three 
days),  then  put  through  the  Levaditi  method  and  blocked  in 
paraffin  give  the  best  results.  A  formalin  neutral  in  reaction  and 
that  has  not  been  kept  in  wooden  casks  should  be  used.  When 
properly  prepared  the  number  of  spirochetes  at  times  derronstralile 
in  the  tissues  of  congenital  and  active  acquired  syphilis  is  incredibly 
large.  In  the  case  of  old  latent  syphilis  the  search  for  the  organisms 
often  becomes  a  prolonged  hunt,  and  much  time  may  be  consumed 
in  finding  active  lesions  and  demonstrating  spirochetes  within  them. 
No  one  should  think  that  this  is  wholly  an  easy  m;atter.  With  an 
autopsy  service  of  fifty  to  sixty  cases  a  year  the  time  of  one  assist- 
ant may  easily  be  taken  wholly  for  this  work,  should  histological 
lesions  of  syphilis  be  found  only  in  one-third  of  these.  Such  an 
arrangement  I  have  had  temporarily,  but  even  with  this  advan- 
tage, the  work  has  gone  slowly  enough.  It  may,  however,  be 
greatly  expedited  by  confining  the  work  to  the  organs,  heart,  aorta, 
testicles,  and  adrenals,  most  commonly  the  site  of  latent  syphilis, 
and  by  making  control  blocks  of  all  parts  of  the  organ  or  tissue 
for  quick  survey  in  ordinary  hematoxylin  and  eosin  staining. 
Should  such  control  blocks  show  lesions  recognizable  as  those 
possibly  due  to  the  localization  of  spirochetes,  the  corresponding 
block  in  Levaditi  preparation  is  then  examined  first  before  a  gen- 
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era!  examination  of  all  the  Levaditi  blocks  is  made.  If  the  blocks 
taken  are  small,  as  they  should  be,  the  neighboring  Levaditi  block 
is  very  likely  to  show  some  active  process  also.  It  may  happen, 
however,  that  the  hematoxylin  and  eosin  sections  alone  show 
active  lesions.  The  experiment  of  removing  the  paraffin  and  then 
putting  the  remaining  portion  of  the  block  through  Levaditi  may 
be  tried,  but  we  have  not  found  this  procedure  ver}'  satisfactory. 

In  the  pathological  service  of  the  University  of  Michigan  there 
were  from  1912  to  1914,  forty-one  autopsy  cases  (one-third  of  the 
adult  cases)  that  on  microscopic  examination  showed  active  syphilis, 
determined  either  by  the  presence  of  the  spirochetes  or  by  charac- 
teristic tissue  lesions.  In  the  latter  the  spirochetes  are  being 
demonstrated  as  fast  as  the  work  can  be  carried  out;  and  this 
has  already  been  accomplished  to  such  an  extent  in  Class  I,  all 
cases  in  Class  II,  and  in  ten  cases  in  Class  III  (one-half  of  the 
latent  cases)  as  to  leave  no  doubt  of  the  correctness  of  the  diagnosis 
in  all  of  the  cases.  A  preliminary  report  of  this  investigation  was 
presented  before  the  Association  of  American  Physicians  in  1914, 
and  the  publication  of  this  paper  has  been  delayed  in  the  hope 
that  we  might  be  able  to  demonstrate  the  presence  of  spirochetes 
in  all  of  the  "cured"  and  unsuspected  latent  cases.  This  is  only 
half  completed.  The  labor  has  been  much  greater  than  at  first 
anticipated.  Six  weeks  were  spent  on  the  heart  of  one  case  before 
a  small  group  of  spirochetes  was  finally  found.  In  eight  cases  in 
Class  III,  my  assistant,  ^liss  Wilson,  demonstrated  spirochetes  in 
the  heart  muscle,  but  this  work  occupied  a  large  part  of  a  year. 

The  clinical  history  of  a  part  of  these  cases  gave  no  suspicion  of 
the  existence  of  a  previous  syphilitic  infection;  in  others  there 
was  a  doubtful  or  suspicious  history  of  the  disease;  while  in  a 
smaller  mnnl^er  the  patient  had  been  treated,  or  was  at  the  time 
of  death  undergoing  treatment,  for  syphilis.  In  the  majority  of 
cases,  it  will  be  seen,  the  clinical  diagnosis,  and  conseciuently  the 
treatment,  entertained  no  suspicion  of  the  existence  of  latent 
syphilis.  In  those  cases  in  which  syphilis  was  suspected  or  diag- 
nosed the  treatment  in  part  had  been  regarded  as  adequate  by  the 
patient  and  pre\'ious  physicians,  but  a  new  course  of  treatment 
had  been  instituted  after  coming  to  the  hospital.  In  a  small  number 
of  cases  the  treatment  had  been  more  modern;  the  use  of  salvarsan 
had  been  thoroughly  carried  out  and  the  case  regarded  as  clini- 
cally cured.  As  the  taking  of  the  ^Yassermann  reaction  has  been 
made  only  during  the  last  year  a  part  of  the  regular  examination 
routine  for  our  hospital  cases,  it  was  made  in  the  case  of  only  a 
small  number  of  those  in  whom  syphilis  was  unsuspected.  In  the 
case  of  those  in  whom  the  infection  was  suspected  or  diagnosed 
it  was  regularly  made.  Notes  concerning  the  Wassermann  are 
given  with  each  case. 

I  have  accordingly  divided  the  forty-one  cases  into  three  classes: 
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(1)  cases  in  which  there  was  a  known  history  of  syphilis,  with 
treatment  regarded  as  adequate  and  resulting  in  a  cure;  (2)  cases 
in  which  the  syphilitic  infection  was  recognized  as  still  active, 
treatment  being  continued;  (3)  cases  in  which  a  syphilitic  history 
could  not  be  obtained  or  was  specifically  denied  by  the  patient,  the 
clinical  diagnosis  not  including  syphilis  and  no  antisyphilitic 
treatment  given. 

CL.\SS   I.— CASES  WITH   A   HISTORY   OF   RECOGNIZED    SYPHILIS, 
TREATMENT,    AND    CLINICAL   CURE. 

1.  Case  C. — Age,  sixty-two  years.  Chancre  when  a  yomig 
man;  treated  by  physician;  never  any  other  symptoms  of  the 
disease;  apparent  cure.  No  history  of  alcoholism.  Wassermann 
not  made.  Clinical  diagnosis  of  enlarged  prostate.  Operation. 
Death. 

Patlwlogical  Diagnosis.  Postoperative  infection.  Chronic  puru- 
lent pyelonephritis.  Old  syphilis.  Healed  gummata  of  liver  and 
testis.  Orchitis  chronica  fibrosa  syphilitica.  Chronic  epididy- 
mitis.   Emphysema.    Active  syphilis  in  myocardium  and  aorta. 

2.  Case  M. — Age,  sixty-three  years.  "Cured  syphilis."  No 
symptoms  since  chancre  when  a  young  man.  Clinical  diagnosis 
of  peritonitis  following  operation  on  bladder.     No  Wassermann. 

Pathological  Diagnosis.  Postoperative  peritonitis.  Chronic 
cystitis.  Papilloma  of  bladder.  Chronic  prostatitis  and  vesiculitis. 
Fatty  degeneration  of  all  organs.  Bronchopneumonia.  Latent 
syphilis  in  myocardium,  aorta  and  testes. 

3.  Case  F. — Age,  sixty-four  years.  No  history  of  infection. 
Treated  with  mercury.  "Cured."  Blood  gave  a  positive,  and 
cerebrospinal  fluid  a  negative  Wassermann.  Clinical  symptoms 
cardiac.    Question  of  aortic  aneurism. 

Pathological  Diagnosis.  Mitral  insufficiency  and  stenosis. 
Aortic  insufficiency.  Pelative  tricuspid  insufficiency.  Chronic 
parenchymatous  nephritis.  General  atherosclerosis.  Chronic 
passive  congestion  of  all  organs.  Healed  infarcts  in  lungs  and 
kidneys.    Thrombosis.    Latent  syphilis  of  heart  and  testes. 

4.  Case  K. — Age,  forty-nine  years  (?).  Sudden  death  following 
fracture  of  bones  of  leg.  "Cured"  syphilis  when  a  young  man. 
Chronic  drinker.    No  Wassermann.    Clinical  diagnosis  of  embolism. 

Pathological  Diagnosis.  Fracture  of  right  tibia  and  fibula. 
Thrombosis  of  vems  of  right  leg.  Embolus  in  left  pulmonary  artery. 
Fat  embolism  of  lungs.  Early  stage  of  alcoholic  cirrhosis.  Active, 
syphilis  in  heart  and  aorta.    Advanced  syphilitic  fibroid  orchitis. 

5.  Case  S.— Age,  forty-five  years.  Chancre  when  young. 
Treated.  Later  tertiary  recurrence.  Treatment  resumed.  "Cured." 
Drinker.  No  Wassermann.  Committed  suicide  with  <'arbolic 
acid. 
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PatJiological  Diagnosis.  Carbolic  acid  poisoning.  Latent  syphilis. 
Saddle-nose.  Gumma  of  spleen.  Active  syphilis  of  heart,  aorta, 
adrenals,    and    testicles.      Advanced    orchitis    syphilitica   fibrosa. 

6.  Case  ]\I.— Age,  seventy  years.  Syphilis  when  a  young  man. 
"Cured."  Chronic  drinker.  Clinical  diagnosis  of  uremia.  No 
Wassermann. 

Pathological  Diagnosis.  Chronic  parenchymatous  nephritis. 
Chronic  prostatitis,  vesiculitis,  pyelitis,  and  cystitis.  Localized 
chronic  leptomeningitis.  Coronary  sclerosis.  Hypernephroma  of 
right  kidney.    Active  syphilis  in  aorta,  myocardium  and  testicles. 

7.  Case  R. — Age,  fifty-nine  years.  Date  of  infection  not  known. 
Treated.  "Cured."  No  history  of  alcoholism.  Wassermann 
negative.  No  clinical  symptoms  of  syphilis.  Clinical  diagnosis  of 
tumor  of  kidney. 

Pathological  Diagnosis.  Hypernephroma  of  right  kidney. 
Chronic  parenchymatous  nephritis,  prostatitis,  vesiculitis,  and 
cystitis.  Old  tubercles  in  bronchial  nodes.  Gummata  of  spleen 
and  liver.  Active  syphUis  of  myocardium,  aorta,  spleen,  liver,  and 
testes. 

8.  Case  L. — Age  (?).  Syphilitic  infection  twenty-three  years 
ago.  Treated  with  mercurials.  "Cured."  Chronic  alcoholism. 
Died  of  croupous  pneumonia.  Both  blood  and  cerebrospinal  fluid 
gave  a  negative  Wassermann. 

Pathological  Diagnosis.  Croupous  pneumonia.  Syphilitic  hepa- 
titis.   SjT^hilis  of  the  aorta,  heart,  adrenals,  and  testes. 

9.  Case  Mrs.  J.— Age,  (?)  Time  of  infection  unknown.  No 
clinical  signs  of  sxphilis.  Blood  and  cerebrospinal  fluid  gave 
negative  Wassermann.     Diagnosis  of  nephritis. 

Pathological  Diagnosis.  Chronic  parenchymatous  nephritis. 
SjT)hilitic  aortitis.  Fibroid  heart.  Chronic  cystitis.  Emphysema. 
Chronic  vaginitis. 

10.  Case  F. — Age,  fifty-four  years.  Chancre  at  fifteen  years 
of  age.  Treated.  Never  any  other  symptoms.  ^Moderate  drinker. 
Wassermann  negative.     Carcinoma  of  rectum. 

Pathological  Diagnosis.  Adenocarcinoma  of  rectum.  Second- 
aries in  pelvis  and  peritoneum.  General  cachexia.  Amyloid 
spleen.  Syphilitic  contracted  kidney.  Active  sj^hilis  of  heart, 
aorta,  and  testes. 

11.  Case  G. — Age,  forty-five  years.  Chancre  twelve  years 
ago.  Treated.  "Cured."  Wassermaim  negative.  Clinical  diag- 
nosis of  clironic  vahular  disease. 

■  Pathological  Diagnosis.  Aortic  insuflBciency.  Aneurism  of 
ascending  aorta.  Active  syphilitic  lesions  in  heart,  aorta,  and 
testes. 
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CLASS   II. — CASES   OF   CLINICALLY   ACTIVE    SYPHILIS. 

12.  Case  W. — Age  (?).  Date  of  infection  unknown.  Blood 
and  spinal  fluid  gave  positive  Wassermann.  Under  treatment  for 
syphilis  of  central  nervous  system.    Died  of  pneumonia. 

Pathological  Diagnosis.  Acute  purulent  bronchopneumonia. 
Active  syphilitic  aortitis  and  meningoencephalitis.  Fatty  liver 
and  heart.     General  marasmus. 

13.  Case  T. — Age,  forty-seven  years.  Denied  syphilitic  infec- 
tion. Symptoms  of  tabes.  No  history  of  alcoholism.  No  Wasser- 
mann.    Under  antisyphilitic  treatment. 

FatJwlogical  Diagnosis.  Aictve  syphilitic  leptomeningitis.  Mil- 
iary gummata  in  cord  and  brain.  Diffuse  degeneration  and  sclerosis 
of  cord  and  brain.  Chronic  parenchymatous  nephritis.  Active 
syphilitic  lesions  in  heart  and  aorta.    Orchitis  s>7)hilitica  fibrosa. 

14.  Case  H. — Age,  forty-four  years.  Physician.  Accidental 
infection  nine  years  previously.  Blood  and  spinal  fluid  gave  posi- 
tive Wassermann.    Under  active  treatment.    Early  stage  of  paresis. 

Pathological  Diagnosis.  Syphilis.  Paresis.  Acute  purulent 
pneumonia.  Subacute  parenchymatous  nephritis.  Acute  purulent 
pyelitis.  Chronic  cystitis.  General  atherosclerosis.  Active 
syphilitic  lesions  in  brain,  cord,  heart,  aorta,  liver,  adrenals,  and 
testicles. 

15.  Case  W. — Age,  forty-four  years.  Had  hard  chancre  when 
twenty-one  years  old.  Secondaries.  Treated.  Now  shows  early 
stage  of  tabes.    Wassermann  positive.    Under  active  treatment. 

Pathological  Diagnosis.  Syphilis.  Tabes.  Active  syphilitic 
lesions  in  brain,  cord,  heart,  aorta,  liver,  and  testicles.  Acute 
parenchymatous  nephritis.  Chronic  cystitis,  vesiculitis,  and  pros- 
tatitis.   Healed  tuberculosis  of  bronchial  nodes. 

16.  Case  S. — Age,  forty-five  years.  Chancre  fourteen  years  ago. 
Now  symptoms  of  tabes.  Wassermann  positive.  Salvarsan  by 
intraspinal  injections.    Arsenical  poisoning. 

Pathological  Diagnosis.  Syphilis  of  brain,  cord,  heart,  aorta, 
pancreas,  and  testes.    Chronic  interstitial  nephritis. 

class   III. — SYPHILIS   denied    OR   NOT   SUSPECTED   CLINICALLY. 

17.  Case  G.— Age,  sixty-three  years.  Denied  venereal  disease. 
No  history  of  symptoms  of  syphilis.  No  Wassermann.  No  alco- 
holism.   Clinical  diagnosis  of  prostatic  enlargement.    Operation. 

Pathological  Diagnosis.  Croupous  pneumonia.  Early  stage  of 
meningitis.  Hypertrophy  and  dilatation  of  heart.  Arteriosclerosis. 
Chronic  parenchymatous  nephritis  and  pyelitis.  Chronic  cystitis 
and  prostatitis.    Syphilitic  lesions  in  heart,  aorta,  and  testes. 

18.  Case  I). — Age,  sixty  years.  No  history  of  syphilis.  No 
Wassermann.    Clinical  diagnosis  cancer  of  stomach. 
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Pathological  Diagnosis.  Colloid  carcinoma  of  pylorus.  Chronic 
parench\Tnatous  nephritis.  Arteriosclerosis.  Syphilitic  lesions 
in  heart,  aorta,  adrenals,  and  testes. 

19.  Case  Mrs.  C. — Age,  forty-five  ^^ears.  Xo  history  of  syphilis. 
No  Wassermann.     Clinical  diagnosis  cystadenoma  of  ovary. 

Pathological  Diagnosis.  Cystadenocarcinoma  of  ovary.  Metas- 
tases in  liver,  spleen,  and  regional  lymph  nodes.  Syphilitic  lesions 
in  heart  and  pancreas. 

20.  Case  Co. — Age,  forty-three  years.  Xo  history  of  syphilis 
or  alcoholism.  X'o  Wassermann.  Clinical  diagnosis  of  tumor  of 
intestines. 

Pathological  Diagnosis.  Primar\'  lymphosarcoma  of  intestine. 
Secondaries  in  mesenteric  and  retroperitoneal  lymph  nodes,  kid- 
ney, and  liver.  Chronic  parenchymatous  nephritis.  Fatty  cir- 
rhosis of  liver.    Syphilis  of  heart,  aorta,  pancreas  and  testes. 

21.  Case  S: — ^Age,  sixt\'-eight  years.  Xo  history  of  syphilis. 
Xo  Wassermann.  X'o  history  of  alcoholism.  Clinical  diagnosis 
of  carcinoma  of  stomach  and  senility. 

Pathological  Diagnosis.  Active  sj'philis  of  brain,  cord,  heart, 
aorta,  and  testes.  Early  stage  of  paresis  and  tabes.  Chronic  pros- 
tatitis.    Chronic  parenchymatous  nephritis. 

22.  Case  Mrs.  S. — X'o  history  of  syphilis.  Xo  Wassermann. 
Dementia. 

Pathological  Diagnosis.  Bronchopneumonia.  Syphilis  of  heart 
and  aorta.  Coronary  sclerosis.  Fibroid  heart.  Biliary  calculi. 
Adenomatous  polyp  of  uterus. 

23.  Case  Y. — ^Age,  sixty-six  years.  Syphilis  denied.  Xo  history 
of  sjTnptoms.  X'o  alcoholism.  Xo  Wassermann.  Clinical  diag- 
nosis of  myocardial  insufficiency  and  coronary  sclerosis. 

Pathological  Diagnosis.  Active  syphilitic  myocarditis  with 
cardiac  thrombosis.  Syphilitic  aortitis.  Multiple  infarction  of 
lungs  and  kidneys.  Chronic  parenchymatous  nephritis.  Early 
stage  of  cirrhosis  of  liver.  Syphilitic  lesions  in  adrenals  and  tes- 
ticles.   Chronic  prostatitis,  cystitis,  vesiculitis,  and  \pyelitis. 

24.  Case  Mrs.  Wa. — Age  (?).  Doubtful  history  of  syphilis. 
Xever  pregnant.  Xegative  Wassermann.  Clinical  diagnosis  of 
carcinoma  of  uterus.    Death  after  operation. 

Pathological  Diagnosis.  Carcinoma  of  uterus.  Recurrence. 
Postoperative  sepsis.  Acute  parenchymatous  nephritis.  Syphilitic 
lesions  in  heart  and  liver.     Glissonian  cirrhosis. 

25.  Case  Mrs.  B. — Age,  twenty-four  years.  Treated  by  pre- 
vious physician  for  syphilis,  S;yT3hilis  excluded  in  hospital  exam- 
ination. Wassermann  negative.  Clinical  diagnosis  of  chronic 
valvular  lesions. 

Pathological  Diagnosis.  Active  late  sj^philis.  Chronic  syphilitic 
myocarditis  and  aortitis.  Combined  stenosis  and  insufficiency  of 
mitral,  aortic,  and  tricuspid  valves.     Subacute  parenchymatous 
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nephritis.  Multiple  infarcts  of  lungs  and  kidneys.  Severe  anemia. 
Fatty  liver.  Syphilitic  ulcer  of  leg.  Gangrenous  stomatitis,  syphi- 
litic with  secondary  infection.     Colloid  goitre. 

26.  Case  M. — Age,  fifty  years.  No  history  of  syphilis.  Nega- 
tive Wassermann.  Clinical  diagnosis  of  thoracic  aneurysm  and 
carcinoma  of  stomach. 

Pathological  Diagnosis.  Carcinoma  of  stomach.  Syphilitic 
lesions  in  heart,  aorta,  and  testes. 

27.  Case  K, — Age  (?).  Denied  venereal  disease.  Moderate 
drinker.    Negative  ^Yassermann.    Enlarged  prostate. 

Pathological  Diagnosis.  Medullary  carcinoma  of  prostate.  Gen- 
eralized metastasis.  Addison's  disease.  Hydrothorax.  Syphilis 
of  heart,  aorta  and  testes.  Subacute  parenchymatous  nephritis. 
Chronic  catarrhal  gastritis.     Hydrocele. 

28.  Case  ]Mc. — Age,  forty-four  years.  No  history.  Entered  in 
toxic  state.    Suspected  arsenical  poisoning.    No  Wassermann. 

Pathological  Diagnosis.  Acute  alcoholic  intoxication.  Chronic 
alcoholism.  Early  stage  of  fatty  cirrhosis  of  liver.  Chronic  paren- 
chymatous nephritis.  General  atherosclerosis.  Chronic  pachy- 
meningitis.    Syphilis  of  testes. 

29.  Case  G. — Age,  thirty  years.  Denied  venereal  disease.  Nega- 
tive Wassermann.  Moderate  drinker.  Clinical  diagnosis  of 
chloroma. 

Pathological  Diagnosis.  Primary  carcinoma  of  pancreas;  metas- 
tases in  vertebrae,  retroperitoneal  glands,  mesentery,  adrenals, 
testes,  and  bronchial  nodes.    Syphilis  of  testes. 

30.  Case  Mrs.  B.— Age  (?).  No  history  or  sjonptoms  of  syphilis. 
Wassermann  negative  on  blood,  4+  positive  on  spinal  fluid.  Eight 
months  pregnant.  Clinical  diagnosis  of  tuberculous  meningitis. 
]Miscarriage.     Dead  fetus. 

Pathological  Diagnosis.  Lobar  pneiunonia.  Chronic  tuber- 
culosis of  bronchial  nodes.  Miliary  tuberculosis  of  lungs,  liver, 
spleen,  and  peritoneum.  Caseation  of  one  adrenal.  Syphilis  of 
myocardium  and  of  fetal  chorion. 

31.  Case  B. — Age,  forty-two  years.  Gonorrhea  at  twenty 
years  of  age.  Denied  syphilis.  Wassermann  negative.  Drinker. 
Clinical  diagnosis  of  alcoholic  cirrhosis. 

Pathological  Diagnosis.  Alcoholic  cirrhosis.  Syphilis  of  heart, 
aorta,  and  testes. 

32.  Case  W. — Age,  seventy-eight  years.  No  history  of  syphilis. 
Wassermann  positive.    No  clinical  diagnosis. 

Pathological  Diagnosis.  Syphilis  of  heart,  aorta,  pancreas,  and 
testes.  Syphilitic  peribronchitis.  Chronic  parenchymatous  neph- 
ritis.    General  n  arasn.us. 

33.  Case  B. — Age,  forty-eight  years.  No  history  of  venereal 
diseases.  Wassermann  negative.  Clinical  diagnosis  of  prostatic 
enlargement  and  uremia. 
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Pathological  Diagnosis.  Primary  carcinoma  of  prostate.  Metas- 
tases in  liver.  Chronic  cystitis,  ureteritis,  and  pyelonephritis. 
Syphilis  of  heart,  aorta,  and  testes.  Fatty  liver  and  adrenals. 
Pulmonary  edema.  General  atrophy.  Emphysema.  Infected 
cystotomy  wound. 

34.  Case  A. — Age  (?).  No  history  of  syphilis.  No  Wassermann. 
Clinical  diagnosis  of  diabetes.     Mitral  insufficiency. 

Pathological  Diagnosis.  Diabetes.  Atrophy  of  pancreas.  Dila- 
tation of  heart.  Purulent  bronchopneumonia.  Subacute  paren- 
chymatous nephritis.     Syphilitic  orchitis. 

35.  Case  Ar. — Age,  fort}'-eight  years.  No  history  of  syphilis. 
Wassermann  negative.    Diagnosis  of  diabetes.    Sepsis. 

Pathological  Diagnosis.  Diabetes.  Infected  squamous-cell 
carcinoma  of  finger.  Ascending  purulent  lymphangitis  of  right 
arm.    Septicemia.    Syphilis  of  heart,  aorta,  pancreas,  and  testes. 

36.  Case  Al. — Age,  sLxty-nine  years.  Denied  venereal  disease. 
Wife  had  one  miscarriage.  Drinker.  Wassermann  not  taken. 
Diagnosis  of  croupous  pneumonia  and  pernicious  anemia. 

Pathological  Diagnosis.  Croupous  pneumonia.  Syphilis  of 
heart,  aorta,  and  testes.  S^-philitic  contracted  kidney.  Anemia 
gravis.     General  atrophy. 

37.  Case  Mrs.  Bo. — Age,  forty-four  years.  No  history  of 
SN'philis.  Never  pregnant;  no  precautions  taken.  Wassermann 
negative.     Died  of  general  peritonitis. 

Pathological  Diagnosis.  Acute  purulent  peritonitis.  Infected 
laparotomy  wound,  posthysterectomy.  Syphilis  of  heart  and 
adrenals. 

38.  Case  W. — Age,  fifty-five  years.  Denies  venereal  disease. 
Moderate  drinker.  One  Wassermann  test  negative,  second  one 
positive.     Diagnosis  of  alcoholic  cirrhosis. 

Pathological  Diagnosis.  Alcoholic  cirrhosis.  Ascites.  Portal 
stasis.  Syphilis  of  heart,  aorta,  and  testes.  Emphysema.  Chronic 
prostatitis. 

39.  Case  J. — Age,  seventy-two  years.  Denies  venereal  disease. 
]\Ioderate  drinker.  Wassermann  negative.  Clinical  diagnosis  of 
myocardial  insufficiency. 

Pathological  Diagnosis.  Aortic  insufficiency  and  stenosis.  Sclero- 
sis of  endocardium.  ]Mitral  stenosis  and  insufficiency.  Cardiac 
hypertrophy  and  dilatation.  Syphilis  of  heart,  aorta,  pancreas, 
and  testes.  Syphilitic  ulcer  of  leg.  Emphysema.  Brown  indura- 
tion of  lung  with  multiple  infarcts.  Early  interstitial  nephritis. 
Early  stage  of  alcoholic  cirrhosis.     General  atrophy. 

40.  Case  C. — Age,  fifty-nine  years.  Denied  venereal  disease. 
No  Wassermann.  Clinical  diagnosis  arthritis  deformans  of  spine. 
Terminal  pneumonia.     Pyelonephritis. 

Pathological  Diagnosis.  Primary  scirrhous  adenocarcinoma  of 
prostate  with  metastases  in  vertebrae,  ribs,  pelvic  bones,  lungs. 
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liver,  and  retroperitoneal  lymph  nodes.  Aspiration  purulent  bron- 
chopneumonia with  abscesses  of  lung.  ^Multiple  abscesses  in 
kidneys.  Chronic  cystitis.  Syphilis  of  heart,  aorta,  adrenals,  and 
testes. 

41.  Case  Ca. — Age,  forty-five  years.  Denied  venereal  disease. 
One  Wassermann  test  negative;  second  one  positive. 

Pathological  Diagnosis.  Croupous  pneumonia.  Chronic  ulcera- 
tive colitis  with  multiple  polyp  formation.  Chronic  dysentery. 
Amyloid  spleen.     Syphilis  of  he^irt. 

It  will  be  seen  from  the  above  list  that  there  are  11  cases  with 
clinical  diagnosis  of  recognized  and  treated  syphilis  regarded  clini- 
cally as  cured,  5  cases  of  active  syphilis  under  treatment  for  symp- 
toms of  the  disease,  and  25  cases  in  which  a  diagnosis  of  s\-philitic 
infection  was  excluded  clinically  because  of  absence  of  symptoms 
and  denial  of  previous  infection.  It  is  very  probable  that  some,  if 
not  the  majority,  of  the  patients  in  this  third  group  were  actually 
in  total  ignorance  of  any  specific  infection.  In  the  case  of  the 
women  it  is  practically  certain  that  this  was  the  case.  There  can 
be  no  doubt  that  many  people  acquire  syphilis  without  recognizing 
any  of  the  earlier  stages,  either  through  ignorance  of  these  or 
because  the  early  SAiuptoms  are  slight  or  entirely  absent.  Some 
of  the  male  patients  in  this  group  no  doubt  had  had  the  primary 
sore  so  long  before  that  they  had  either  forgotten  it  or  no  longer 
attached  any  importance  to  it.  Having  long  ago  accepted  that 
condition  as  cured,  they  consider  it  as  past  history  and  deny  that 
it  ever  took  place.  It  is,  of  course,  a  very  common  experience 
in  dealing  with  patients  of  this  t^-pe  to  receive  repeated  denials  of 
the  occurrence  of  syphilitic  infection,  and  the  information  of  such 
an  infection  must  be  drawn  out  by  special  and  prolonged  tactics 
of  questioning.  It  is  also  possible  that  a  number  of  these  cases 
were  congenital  infections,  and  unrecognized  by  the  patients. 
Particularly  in  the  case  of  women  may  congenital  syphilis  run  an 
unrecognized  latent  course  throughout  the  patient's  lifetime. 

In  all  of  these  41  patients  the  lesions  of  active  sj'philis  were 
practically  of  the  same  nature,  whether  in  cases  that  had  been 
treated,  or  were  being  actively  treated,  or  had  received  no  treat- 
ment at  all.  Active  syphilitic  lesions  were  found  in  the  heart  in 
3(3  cases,  in  the  aorta  in  32,  in  the  testes  in  31,  in  the  liver  in  4, 
in  the  adrenals  in  6,  in  the  spleen  in  1  case,  pancreas  in  6  cases,  and 
central  nervous  system  in  5  cases.  As  five  of  the  patients  were 
women,  and  deducting  these,  the  lesions  in  the  testes  occur  as 
frequently  as  those  in  the  heart.  The  organs  most  frequently  the 
seat  of  active  lesions  in  order  of  freqviency  of  occurrence  would  be 
aorta,  heart,  testes,  adrenals,  pancreas,  central  nervous  system, 
liver,  and  spleen.  It  is  also  of  great  interest  to  note  that  in  these 
cases  there  were  16  cases  of  subacute  or  chronic  parenchymatous 
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nephritis;  2  of  acute  parenchymatous  and  5  cases  of  interstitial 
nephritis,  although  no  relationship  between  the  s^q^hilis  and  the 
kidney  lesions  can  be  positively  affirmed.  It  is  very  probable  that 
the  central  nervous  system  would  show  a  much  greater  rate  of 
involvement  had  this  been  regularly  examined,  but  in  the  majority 
of  these  cases  an  examination  of  cord  and  brain  was  not  permitted. 
In  all  five  of  the  active  cases  of  Class  II  the  central  nervous  system 
was  examined  and  showed  marked  syphilitic  lesions. 

In  the  determination  of  the  existence  of  syphilitic  infection  in 
any  given  case  coming  to  autopsy  the  heart,  aorta,  and  testis  in 
the  male  are  the  organs  that  should  receive  the  most  thorough 
examination.  If  the  latent  syphilis  is  present,  active  lesions  will 
be  found  in  one  or  the  other  of  these  organs  if  they  occur  anywhere 
within  the  body.  The  triad  of  interstitial  myocarditis,  aortitis, 
and  orchitis  fibrosa  may  be  taken  as  a  pathological  complex  indi- 
cating the  occurrence  of  a  syphilitic  infection  in  the  male.  In 
medicolegal  work  these  three  organs  should  be  chosen  in  preference 
to  all  others  for  microscopic  examination  when  the  question  of 
syphilis  is  concerned.  In  the  case  of  the  female,  the  heart  and 
aorta,  pancreas  and  adrenals  should  be  examined  for  evidences  of 
latent  syphilis,  and  the  lesions  in  these  organs  are,  as  a  rule,  less 
marked  than  in  the  male  body. 

The  number  of  spirochetes  in  old  latent  syphilis  is  usually  small; 
only  in  a  few  cases  have  they  been  found  in  numbers  at  all  approach- 
ing those  of  early  congenital  or  acquired  syphilis.  They  lie  in 
small  groups  or  colonies  in  small  perivascular  infiltrations;  usually 
outside  of  the  walls  of  small  veins.  This  is  particularly  true  in  the 
case  of  the  aorta,  where  the  organisms  are  never  found  in  the 
intimal  side  of  the  vessel,  but  are  found  colonized  in  the  outer 
portion  of  the  media,  or,  most  frequently  of  all,  in  the  adventitia 
around  the  veins  of  the  vasa  vasorum.  In  the  heart  muscle  they 
are  found  in  small  areas  of  connective-tissue  proliferation  and 
infiltration  around  the  smallest  branches  of  the  coronary  vessels, 
particularly  the  veins,  and  in  similar  areas  in  the  muscle.  The 
amount  of  inflammatory  infiltration  may  be  very  slight.  The 
pancreas  in  every  case  of  latent  syphilis  shows  more  or  less  pro- 
nounced increase  of  stroma,  areas  of  intralobular  pancreatitis, 
atrophy,  and  perivascular  infiltrations.  The  syphilitic  nature  of 
all  these  changes  has  not  yet  been  determined.  Only  in  one  of  the 
diabetic  cases  have  spirochetes  been  demonstrated  in  the  pan- 
creatic lesions.  It  is  of  interest  to  state  here  that  six  autopsy  cases 
of  diabetes  occurring  in  our  service  since  1907  have  all  shown 
histological  changes  of  syphilis,  and  in  four  of  these  cases  spirochetes 
have  been  demonstrated  in  the  myocardium.  The  adrenal  lesions 
consist  of  mononuclear  infiltrations  in  the  medullary  portion  or 
at  the  boundary  between  cortex  and  medulla,  around  the  veins, 
and  also  thickening  of  the  corpuscle.    Spirochetes  have  been  demon- 
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strated  in  the  infiltrated  areas.  The  lesions  of  the  testes  consist 
of  vacuolation  and  disappearance  of  the  germinal  cells,  hyaline 
thickening  of  the  basement  membrane  of  the  tubules  with  gradual 
obliteration  of  the  seminiferous  tubules,  the  so-called  orchitis 
fibrosa  syphilitica  chronica.  A  state  of  fibroblastic  proliferation 
precedes  the  hj'aline  change,  and  spirochetes  are  found  in  the  base- 
ment membrane  in  this  early  state.  Small  collections  of  mononu- 
clear cells  may  be  found  between  the  tubules  in  the  neighborhood 
of  small  vessels.  Spirochetes  may  be  found  in  these  areas  also. 
The  close  relationship  of  the  spirochete  to  the  seminiferous  tubules 
makes  the  entrance  of  the  organism  into  the  tubuie  a  very  probable 
occurrence,  and  can  be  taken  as  a  very  strong  argument  for  the 
possibility  of  seminal  infection.  In  congenital  syphilis  and  in 
early  acquired  syphilis  I  have  found  the  testes  swarming  with 
spirochetes  even  when  no  histological  changes  can  be  recognized 
in  the  organ.  In  such  cases  great  numbers  of  spirochetes  must 
gain  entrance  to  the  tubules  and  pass  out  with  the  semen.  The 
difficulties  in  proving  this  are,  of  course,  very  obvious. 

I  have  taken  as  a  criterion  for  diagnosis  only  morphologically 
typical  spirochetes,  and  have  based  my  findings  only  upon  the 
demonstration  of  those  showing  characteristic  quality  and  mor- 
phology. In  addition  to  typical  organisms,  we  find  in  the  old 
latent  cases  especially  irregular  and  atypical  forms  (beaded  forms, 
straight  forms,  fragmented  forms,  thicker  or  thinner  spirals,  etc.) 
in  the  colonies  with  the  typical  forms.  I  believe  these  to  be  involu- 
tion forms,  but  am  not  yet  prepared  to  make  positive  statements 
concerning  this  point.  This  point  is  now  being  investigated.  The 
beaded  and  fragmented  forms  may  in  part  be  postmortem  changes, 
since  they  can  be  produced  in  spirochetes  in  syphilitic  tissues  left 
in  the  cold  or  warm  room  for  some  hours  after  removal  from  the 
body  before  the  formol-fixation.  Experiments  with  liver,  spleen, 
and  lungs  of  congenital  syphilis  containing  innumerable  spirochetes 
show  that  similar  changes  in  the  spirochetes  can  be  produced  by 
the  conditions  mentioned  above.  Taking  the  typical  spirochetes 
as  our  criterion,  there  can  be  no  question  of  any  confusion  with 
fibrillse  of  reticulum,  elastic  tissue,  etc.  The  latter,  even  when 
heavily  precipitated  with  silver,  never  resemble  the  spirochete 
in  morphology  or  quality  to  such  an  extent  as  to  make  confusion 
of  identity  possible. 

Our  autopsy  material  comes  almost  wholly  from  the  University 
Hospital,  a  State  hospital  whose  patients  represent  the  average 
middle-class  population  of  the  State.  It  is  important  to  note  the 
prominent  incidence  of  latent  syphilis  in  this  class,  about  one-third 
of  the  adult  autopsies.  Still  more  important  is  the  fact,  already 
mentioned,  that  the  greater  part  of  these  latent  cases  give  no  clini- 
cal history  of  syphilis,  and  are  in  ignorance  that  they  have  acquired 
the  disease.    They  entered  the  hospital  for  other  conditions,  most 
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prominent  of  which  are  cardiovascular-renal  symptoms  and  con- 
ditions. Only  the  autopsy  reveals  that  they  are  spirochete  carriers 
and  have  a  latent  infection  of  very  low  virulence,  which  in  all  of 
the  cases  must  be  very  old,  and  not  recent,  because  of  the  fibroid 
character  of  the  lesions.  Most  of  the  lesions  found  represent 
healed  syphilitic  areas;  but  in  all  cases  active  areas  of  inflammation 
are  still  present,  and  can  always  be  found  after  a  search  more  or 
less  prolonged,  as  the  case  may  be.  The  same  histological  changes, 
often  of  the  same  degree  and  extent,  occur  in  the  heart,  aorta, 
pancreas,  and  testes  of  all  cases  of  syphilis,  treated,  "cured," 
untreated,  and  unsuspected. 

The  sociological  importance  of  this  is  very  great.  It  places 
latent  s}'philis  upon  a  plane  of  importance  nearly,  if  not  equalling, 
that  of  tuberculosis,  as  a  factor  opposed  to  the  health  and  progress 
of  the  race.  Latent  syphilis,  I  believe,  will  be  found  to  be  the 
chief  factor  in  the  production  of  myocardial  insufficiency  and  the 
cardiovascular-renal  complex,  apparently  so  rapidly  increasing. 

My  pathological  experience  makes  me  believe  that  the  heart 
and  aorta  of  every  latent  syphilitic  are  involved  in  the  infection. 
From  the  stand-point  of  life  insurance,  latent  syphilis  becomes 
a  medical  and  sociological  factor  of  the  greatest  importance.  The 
spirochete  carrier  is  a  bad  risk.  He  is  also  a  possible  source  of 
danger  through  infection  to  those  with  whom  he  lives  in  most 
intimate  contact.  In  these  old  latent  cases  seminal  transmission 
is  probably  the  most  dangerous  possibility  to  be  considered. 

The  question  of  a  possible  reinfection  has  been  suggested  in 
explanation  of  some  of  these  cases.  No  clinical  evidence,  of  a 
second  infection,  of  course,  exists  in  any  one  of  these  cases;  and 
in  most  there  is  no  history  of  the  first  infection.  I  think  such  a 
possibility  very  improbable.  I,  myself,  have  never  seen  a  true 
reinfection,  and  regard  the  relatively  few  cases  described  in  the 
literature  as  not  above  suspicion.  Sores  in  all  respects  resembling 
the  hard  chancre  m,ay  appear  upon  the  genitals  or  other  portions 
of  the  body  in  late  active  and  treated  cases  of  syphilis.  Even  on 
microscopic  examination  they  cannot  be  distinguished  from  the 
primary  chancre.  A  primary  sore  may  also  be  made  to  disappear 
early  by  the  use  of  preventive  or  curative  mercurial  ointments  or 
by  one  or  two  injections  of  salvarsan;  but  it  may  return  after  a 
few'  weeks  or  months.  I  have  seen  several  cases  in  which  such  a 
recurrence  of  the  chancre  took  place  sLx  months  after  the  primary 
sore  had  disappeared  under  such  treatment,  and  without  chance 
for  reinfection.  In  one  case  recurrence  took  place  one  year  later. 
Had  opportunities  for  reinfection  been  present,  such  recurrent 
primaries  might  easily  be  regarded  WTongly  as  reinfections. 

I  believe  that  many  of  these  latent  cases  without  history  are 
innocent  congenital  cases  or  are  the  victims  of  familial  infection. 
Congenital  syphilis,  in  the  female,  and  in  the  third  generation  has 
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an  especial  tendency  to  run  a  mild  latent  course,  sometimes  with- 
out any  clinical  sign  or  symptom.  It  may  not  be  recognizable 
at  all  during  life.  The  same  thing  is  sometimes  true  of  certain 
familial  infections;  certain  members  of  the  infected  family  may 
show  absolutely  no  clinical  signs  or  symptoms,  except  perhaps  a 
positive  Wassermann.  This  may  also  be  negative.  In  other 
cases  obscure  signs  of  the  disease  (ocular  alone)  may  be  the  only 
evidence  found  of  the  infection.  The  sociological  and  medical 
problems  associated  with  congenital  syphilis  are  very  great,  and 
we  are  just  beginning  to  appreciate  them. 

As  to  the  Wassermann  reaction  in  latent  syphilis  a  certain 
percentage  of  cases  will  give  a  positive  reaction,  but  many  will  be 
found  to  have  si  negative  reaction.  Blood  and  spinal  fluid  will 
often  give  contradictory  results.  Under  given  conditions  only 
strongly  positive  reactions  have  any  positive  diagnostic  value; 
the  negative  Wassermann  cannot  be  taken  as  any  evidence  of  the 
absence  of  latent  syphilis. 

The  apparent  symbiosis  of  spirochetes  within  such  organs  as 
the  heart,  aorta,  and  testes  through  a  period  of  many  years  with- 
out causing  greater  damage  or  giving  rise  to  more  marked  symptoms 
must  be  taken  as  proof  that  the  organisms  have  a  very  low  viru- 
lence in  such  cases.  "Cured"  syphilis  in  many  cases,  if  not  all, 
is  but  a  latent  infection  or  "symbiosis,"  with  spirochetes  that 
have  a  very  low  virulence,  in  some  cases  not  much  greater  than 
that  of  the  intestinal  flora.  It  becomes  increasingly  important 
to  know  the  conditions  under  which  organisms  remaining  so  rela- 
tively inactive  over  long  periods  of  time  may  at  times  renew  their 
aggressiveness  and  cause  more  marked  damage. 

The  general  hygiene  of  the  spirochete  carrier  is  probably  of  as 
great  importance  as  the  general  hygiene  of  latent  tuberculosis. 
This  is  a  point  not  yet  sufficiently  emphasized  in  the  treatment  of 
syphilis. 

The  therapeutic  lesson  is  evident.  Promises  of  cure  within 
definite  time-limits  can  never  be  safely  made,  and  our  advice  as 
to  treatment  must  include  the  possibility  of  treatment  extended 
over  many  years.  The  syphilitic  must  be  treated  as  a  germ  carrier. 
The  latency  of  the  infection  seems  to  be  the  same  in  many  untreated 
cases  as  in  those  receiving  very  good  treatment.  Our  present-day 
treatment  seems  only  to  succeed  in  rendering  the  infection  latent 
rather  than  in  curing  it.  Clinical  cures  may  not  be  cures  at  all, 
as  shown  by  the  autopsy.  From  the  stand-point  of  eugenics  it 
may  also  be  said  that  absence  of  symptoms,  or  even  of  history  of 
infection,  and  negative  Wassermann  reaction  cannot  be  taken  as 
an  absolute  criterion  of  freedom  from  latent  syphilis. 
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HEREDITARY    SYPHILIS   IN    THE   LIGHT    OF   RECENT 
CUNICAL   STUDIES.! 

By  Borden  S.  Veeder,  ]\I.1)., 

ST.    LOUIS,    MISSOURI. 

(From  the  Department  of  Pediatrics,  Washington  University  Medical  School,  and 
the  St.  Louis  Children's  Hospital.) 

Transmission.  Whatever  may  have  been  the  real  position  of 
Paracelsus — whether  a  great  physician  out  of  touch  with  his  times 
or  a  master  quack — we  must  credit  him  with  being  the  first  to 
assert  the  existence  of  an  inherited  form  of  sj'phiHs.  This  was  in 
the  year  1529,  a  short  time  after  the  introduction  of  the  disease 
into  Europe  from  the  West  Indies;  but  a  general  belief  in  the 
transmission  of  syphilis  from  parents  to  offspring  did  not  prevail 
until  the  latter  part  of  the  seventeenth  and  eighteenth  centuries, 
although  an  infantile  form  of  syphilis  was  well  recognized.  With 
the  acceptance  of  the  general  idea  there  has  been  a  century-long 
controversy  in  regard  to  the  details  of  the  method  of  transmission, 
which,  expressed  in  its  simplest  form,  has  centered  about  the 
question  of  whether  or  not  syphilis  in  the  father  can  be  transmitted 
to  the  child  in  vtero  without  the  mother  at  the  same  time  becoming 
infected. 

Without  going  into  the  historical  details  of  the  years  of  contro- 
versy, we  can  briefly  sum  up  the  position  taken  by  the  two  most 
prominent  groups  of  syphilographers.  One  group  has  held  to  the 
view  of  germinal  transmission,  which  to  a  large  extent  is  based  upon 
the  observations  that: 

1.  In  most  cases  of  inherited  syphilis  the  father  is  admittedly 
sjT^hilitic. 

2.  That  many  women  without  clinical  signs  or  history  of  lues 
bear  SN-philitic  children  to  a  syphilitic  father. 

3.  That  the  treatment  of  a  syphilitic  father  in  many  instances 
has  lead  to  the  mother  bearing  normal  children  after  having  pre- 
viously given  birth  to  a  syphilitic  child. 

4.  That  instances  are  known  of  where  an  untreated  woman  has 
borne  syphilitic  children  to  a  s^'philitic  father  and  subsequently 
normal  children  to  a  normal  father. 

The  last  two  observations  do  not  always  hold  true  and  the 
question  at  issue  really  involves  the  second  observation — that  is, 
of  healthy  mothers  gi\ing  birth  to  s\-philitic  children.  It  is  admitted 
that  in  many  cases  the  mother  is  syphilitic,  being  anteconception- 
ally,  conceptionally,  or  postconceptionally  infected. 

In  18.37  CoUes  published  the  observation  that  apparently  normal 

Read  before  the  Kansas  City  Academj-  of  Medicine,  January  7,  1916. 
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women  bearing  syphilitic  children  acquire  an  immunity  to  syphilis, 
or,  more  correctly,  do  not  contract  syphilis  when  exposed  to  infec- 
tion. This  has  been  interpreted  m  two  ways:  (1)  as  an  expression 
of  a  passive  immunity  due  to  the  absorption  of  immune  bodies 
from  the  syphilitic  fetus  through  the  placenta,  and  (2)  as  the 
result  of  an  active  immunity,  the  woman  having  syphilis.  Accord- 
ing to  the  ideas  of  those  who  believe  that  in  all  cases  the  mother  is 
infected,  it  is  only  the  negative  Colles'  mothers — that  is,  the  few 
reported  cases  in  which  the  mothers  of  syphilitic  children  have 
subsequently  become  uifected  with  syphilis — which  lend  any 
valid  support  to  the  theory  of  the  possibility  of  a  purely  paternal 
infection,  and  the  accuracy  and  correctness  of  the  clinical  obser- 
vation has  been  questioned  in  these  cases.  The  second  group,  as 
we  have  said  in  discussing  the  first,  holds  to  the  view  that  the 
mother  is  always  infected,  and  that  without  maternal  syphilis 
there  is  no  syphilis  of  the  oti'spring. 

This  controversy,  which  lasted  for  so  many  years,  was  based 
upon  the  interpretation  of  clinical  observation,  and  in  brief  depends 
upon  whether  or  not  germinal  infection  is  possible — that  is,  whether 
the  spermatozoon  can  carry  the  infection  and  the  offsprhig  become 
syphilitic  without  the  mother  acquirhig  the  disease.  Within  the 
last  decade — for  it  was  in  1906  that  Schaud  inn's  first  paper 
appeared — our  knowledge  of  syphilis  has  increased  more  than  in 
the  entire  period  of  time  elapsing  since  its  recognition  in  the  latter 
part  of  the  fifteenth  century,  and  the  discovery  of  the  etiological 
organism  and  of  serodiagnostic  methods  have  helped  to  clarify 
in  many  ways  the  questions  which  have  confused  this  subject  of 
inherited  transmission. 

The  Treponema  pallida  of  Schaudinn  is  an  organism  some  6 
to  15  microns  in  length  and  with  some  10  to  26  undulations.  The 
head  of  a  spermatozoon — which  is  the  only  portion  capable  of 
carrying  an  organism  within  it — is  from  3  to  5  microns  in  length. 
Hence,  the  physical  impossibility  of  the  treponema  being  carried 
in  the  spermatozoon,  which  is  essential  if  we  are  to  have  a  true 
germinal  transmission,  unless  the  organism  undergoes  some  mor- 
phological change  in  its  life  history  with  which  we  are  at  present 
unfamiliar  and  have  no  reason  to  suspect.  Moreover,  we  know  of 
no  example  of  germ-cell  transmission  of  an  infectious  disease  in 
human  or  veterinary  pathology.  With  everythuig  thus  against 
the  possibility  of  such  a  method  of  transmission  the  burden  of 
proof  is  with  those  who  advance  the  theory,  and  as  yet  no  evidence 
has  been  submitted  in  support  of  their  position. 

Although,  in  all  probability,  germinal  transmission  does  not 
occur,  as  we  have  seen,  it  has  been  found  that  the  seminal  fluid 
can  carry  the  infection,  and  the  testicles  are  recognized  as  a  not 
infrequent  seat  of  latent  syphilis.  Finger  was  able  to  transmit  an 
infection  to  two  of  the  higher  apes  with  seminal  fluid  from  florid 
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lues,  and  Xeisser  has  transmitted  the  infection  by  transplantmg 
the  testicles  of  syphihtic  apes.  It  has  not  been  possible  to  demon- 
strate the  presence  of  spirochetes  in  seminal  fluid  by  microscopic 
methods.  These  experiments,  it  must  be  kept  in  mind,  only  prove 
the  infectiousness  of  seminal  fluid  from  active  syphilitics,  and  do 
not  bear  a  direct  relation  to  the  question  of  paternal  transmission 
in  hereditary  syphiHs. 

Turning  now  to  the  question  of  women  bearing  syphilitic  children 
who  show  no  signs  of  syphilis:  There  are  two  possibilities — either 
the  women  are  not  syphilitic,  or  else  they  have  syphilis  m  an  inac- 
tive or  latent  form.  With  the  development  of  serological  methods 
for  the  diagnosis  of  syphilis,  their  applicability  to  this  question  was 
at  once  recognized  and  many  small  series  of  tests  were  soon 
reported.  In  these  small  series  the  percentage  of  positive  reactions 
in  the  blood  of  mothers  of  syphilitic  children  ran  from  40  to  60. 

In  a  recent  study  of  familial  s\philis  made  in  our  clinic  in  St. 
Louis  we  had  occasion  to  test  the  blood  of  85  mothers  of  syphilitic 
children.  Of  these  85  mothers,  74,  or  87  per  cent.,  denied  all  knowl- 
edge of  infection,  nor  was  there  anything  in  the  history  given  us 
that  would  indicate  a  syphilitic  hifection  outside  of  a  history  of 
frequent  abortions.  Dr.  Jeans-  has  recently  collected  these  cases 
and  found  that  the  blood  of  73  of  the  85  gave  a  positive  Wasser- 
mann  test.  Of  the  remaining  6  all  but  one  were  tested  after  an 
interval  of  at  least  ten  years  had  elapsed  between  the  birth  of  the 
last  syphilitic  child  and  the  time  of  the  test.  In  the  one  exception 
the  interval  had  been  four  years.  In  some  of  these  cases  a  healthy 
child  had  been  born  during  this  period. 

In  this  way,  by  means  of  the  complement-deviation  test,  it  has 
been  found  presumable  that  these  apparently  healthy  mothers 
are  immune,  in  Colles'  sense,  because  they  have  syphilis  in  a 
latent  form.  Hochsinger,  m  order  to  uphold  his  older  ideas,  would 
have  us  believe  that  in  these  cases  the  positive  reaction  was  an 
indication  of  immunity  rather  than  of  infection.  This  interpreta- 
tion is  incorrect,  as  a  positive  ^Yassermann  mdicates  tissue  response 
against  superinfection  due  to  the  presence  of  the  spirochetes  rather 
than  a  true  reaction  of  immunity.  As  long  as  the  reaction  remains 
positive  a  superinfection  never  occurs,  but  it  is  well  known  that 
when  treatment  has  been  pushed  to  a  point  where  it  has  become 
persistently  negative,  a  second  "primary"  infection  has  occurred 
in  many  cases.  Thus  we  do  not  have  an  immunity  in  sj^jhilis  in 
the  true  sense  of  the  term,  and  a  positive  Wassermann  signifies 
infection.  Hence,  we  must  regard  it  as  evidence  of  or  a  symptom  of 
syphilis  whether  the  infection  is  active  or  latent,  as  m  the  cases 
under  discussion. 

In  the  present  state  of  our  knowledge  we  can  summarize  the 

2  Familial  Syphilis,  Am.  Jour.  Dis.  Child.,  1916,  xi,  11. 
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evidence  as  pointing  to  the  view  that  in  hereditary  syphilis  the 
mother  is  always  infected,  although  very  frequently  the  infection 
is  latent  and  that  true  germinal  mfection  does  not  occur. 

Syphilis  as  a  Social  Problem.  No  accurate  figures  are  avail- 
able as  to  the  incidence  of  hereditary  syphilis.  The  disease  is  not 
reportable,  and  even  if  it  were  it  is  doubtful  if  the  records  obtained 
in  this  way  would  be  of  any  value,  as  the  condition  is  frequently 
overlooked,  and  when  recognized  would  be  concealed  in  many 
cases  because  of  the  stigmata  attached.  With  improved  methods 
of  diagnosis  we  are  beginning  to  learn  that  it  is  far  more  common 
than  previously  thought,  as  many  conditions  in  which  the  etiology 
was  obscure  have  been  found  to  be  the  result  of  a  syphilitic  infec- 
tion. Hospital  statistics  are  of  little  value  in  this  connection.  In 
St.  Louis  we  have  been  particularly  interested  in  hereditary  syphilis, 
and  have  admitted  many  cases  to  the  Children's  Hospital  for  study 
which  would  normally  have  been  cared  for  in  the  out-patient  clinic, 
and  hence  the  proportion  of  s\'philis  to  the  total  number  of  admis- 
sions is  relatively  high.  We  ha\'e  seen  between  300  and  350  children 
with  an  hereditary  infection  in  three  and  a  half  years  and  have 
undoubtedly  failed  to  recognize  a  number  of  cases.  We  have  also 
found  many  cases  of  latent  syphilis  by  testing  the  apparently 
healthy  children  of  syphilitic  families.  What  is  more  important 
is  the  number  of  obscure  clinical  conditions  which  have  been  found 
to  be  syphilitic  in  origin. 

The  importance  and  cost  of  syphilis  to  the  family  and  the  com- 
munity is  not  generally  appreciated.  About  this  point  we  have 
collected  some  interesting  information:  For  a  period  of  about  a 
year  an  attempt  was  made  to  obtain  extensive  data  in  regard  to 
the  family  of  every  syphilitic  child  coming  to  the  clinic,  to  examine 
all  of  the  other  living  children  as  well  as  the  parents,  and  to  test 
the  blood  of  each  member  by  the  complement-deviation  method. 
In  this  way  data  was  assembled  for  100  syphilitic  families.  Many 
marriages  (10  to  30  per  cent.)  remain  sterile  as  a  result  of  syphilis 
and  others  (13  per  cent,  according  to  Haskell j  result  only  in  abor- 
tions. Our  material  includes  only  those  families  in  which  a  living 
child  came  under  our  direct  observation  and  care. 

In  these  100  syphilitic  families  331  pregnancies  occurred  which 
resulted  as  follows: 

Abortions 100  or  .30.2  per  cent. 

Stillbirths :31  or    9.3 

Living  births 200  or  60. 5  " 

Thus  40  per  cent,  of  the  pregnancies  terminated  in  the  death  of 
the  fetus  before  term.  If  the  parents  had  been  healthy  and  of  the 
same  social  strata  we  might  have  expected  30  to  35  deaths  before 
term,  or  a  mortality  of  10  per  cent,  instead  of  40  per  cent. 

Considering  next  the  200  living  births:  At  the  time  the  data 
were  collected  39  were  dead  and  161  alive,  but  12  of  the  161  died 


526  veeder:  hereditary  syphilis 

during  the  course  of  the  investigation.  Of  the  IGl  examined  107 
had  both  clinical  signs  of  sj'philis  and  a  positive  Wassermann; 
5  were  clinically  positive  but  gave  negative  tests  (in  all  of  these 
the  family  gave  a  history  of  syphilis);  16,  although  negative  as 
regards  clinical  manifestations,  gave  positive  reactions,  and  there- 
fore belong  to  the  group  of  latent  syphilitics.  Thus  but  33  of  the 
161  living  children  were  free  from  the  infection,  and  if  we  attribute 
the  deaths  occurring  before  term  to  s^']3hilis,  we  find  that  of  the 
331  pregnancies  in  100  syphilitic  families  but  10  per  cent,  escaped 
the  infection.    The  toll  is  summarized  in  the  following  table: 

331    PREGNANCIES   IN    100   SYPHILITIC    FAMILIES. 
131  or  40  per  cent,  died  before  term 


-,        ,_  i    J-  J    rx      1  -  ii.       t         ...     55  per  cent,  dead 

ol  or  1.3  per  cent,  died  after  birth      j 

116  or  35  per  cent.  Ihing  but  syphilitic  ....      35  per  cent,  syphilitic 

33  or  10  per  cent,  living  and  free  from  sji^hilis      .      10  per  cent,  escaped 

331 

If  we  add  to  this  record  and  take  into  consideration  the  physical 
condition  of  the  parents — both  of  whom  were  syphilitic  in  almost 
all  of  our  cases — y^e  begin  to  grasp  the  appalling  importance  of 
syphilis  from  a  social  standpoint. 

In  order  to  show  this  in  another  way,  studies^  were  made  in 
our  clinic  in  which  the  waste  (total  deaths  to  total  pregnancies) 
occurring  in  100  families  in  which  we  were  treating  children  with 
contagious  disease,  and  in  100  families  selected  at  random  from  our 
records,  were  contrasted  with  the  waste  in  100  syphilitic  families. 
These  groups  are  designated  as  C.  R.  and  S.  respectively  and  the 
data  briefly  summarized  in  the  following  table: 


Group. 

Total 
pregnancies. 

Deaths  before 
birth. 

Born  living 
now  dead. 

Total. 

Per  cent 
waste. 

c. 

R. 

S. 

444 
442 
453 

46 

42 

116 

70 

59 

104 

116 
101 
220 

26 
22 
48 

The  increase  in  the  waste  for  the  syphilitic  group  of  100  per  cent. 
does  not  represent  the  total  waste,  as  it  is  fair  to  assume  that 
tliree-quarters  of  the  living  children  are  syphilitic  and  many  of 
these  defective. 

There  are  many  things  of  interest  in  connection  with  the  question 
of  family  syphilis — the  wa}'  in  which  the  infection  seems  to  die  out, 
the  apparent  tendency  to  involvement  of  the  nervous  system  in 
some  families,  for  example,  which  cannot  be  discussed  in  the  limits 
of  this  paper.  The  question  of  the  transmission  to  the  third  gen- 
eration, about  which  so  much  has  been  written  by  Fournier,  requires 
mention  in  passing.  In  the  light  of  recent  discoveries  this  entire 
chapter  must  be  re\NTitten,  as  definite  tests  can  now  be  applied 

'  Jeans  and  Butler,  Hereditarj-  Syphilis  as  a  Social  Problem,  Am.  Jour.  Dis.  Child.. 
1914,  \dii,  327. 
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when  before  we  had  to  rely  upon  clinical  observation  which  was 
questionable  in  many  of  the  cases  quoted  as  examples  of  this  form 
of  transmission.  Today,  in  order  to  prove  existence  of  an  infection 
being  transmitted  to  the  third  generation,  we  must  not  only  have 
a  positive  Wassermann  test  in  the  child,  its  mother,  and  its  maternal 
grandmother,  but  also  in  the  brothers  and  sisters  of  the  mother. 
This  is  essential  to  exclude  faulty  observation,  and  cases  fulfilling 
these  conditions  must  be  adduced  before  we  can  state  definitely 
that  transmission  to  a  third  generation  occurs.  We  have  no  cases 
fulfilling  these  conditions  in  our  records,  although  in  some  cases 
there  is  a  strong  clinical  suggestion  of  such  a  mode  of  transmission. 
We  recently  had  in  the  hospital  the  child  of  a  mother  with  inherited 
syphilis.  The  child  was  mentally  and  physically  defective,  but  was 
free  from  a  true  specific  infection.  This  is  probably  the  form  in 
which  hereditary  s^-philis  shows  itself  most  frequently  in  the  third 
generation,  but  these  children  are  not  s;yTDhilitic  in  the  sense  of  true 
inherited  transmission. 

Clinical  Manifestations.  Passing  nov,'  to  a  consideration 
of  some  points  in  regard  to  the  clinical  manifestations  of  hereditary 
s}nphi\is. 

From  a  clinical  standpoint  we  have  found  it  of  service  to  divide 
our  cases  of  inherited  syphilis  into  fom*  groups: 

1.  Fetal. 

2.  Infantile. 

3.  Late  or  tardy. 

4.  Latent. 

In  the  first  group,  under  the  term  fetal  syphilis,  we  include  the 
cases  in  which  manifest  signs  of  lues  develop  in  ntero.  Thus,  still- 
born as  well  as  living  infants  are  included.  It  is  this  form  of  syphilis 
which  the  obstetrician  sees  in  his  practice  and  the  death  rate  is 
extremely  high  for  the  infants  born  alive.  In  the  second  group, 
infantile  hereditary  syphilis,  are  placed  the  cases  which  develop 
clinical  lesions  after  birth  and  during  the  first  year  of  life,  and  in 
the  third  group,  "late"  syphilis,  those  cases  developing  symptoms 
after  the  first  year  regardless  of  whether  or  not  there  have  been 
previous  symptoms  during  infancy.  The  last  (fourth)  group  is 
made  up  of  apparently  normal  children  whose  blood  gives  a  positive 
Wassermann  reaction.  This  group,  as  a  rule,  goes  unrecognized 
unless  some  other  member  of  the  family  shows  clinical  signs  of 
syphilis  and  thus  furnishes  a  reason  for  a  blood  test  being  made. 
That  these  cases  are  not  uncommon  is  shown  by  the  number  of 
children  developing  "tardy"  lesions  with  a  negative  history  as 
regards  clinical  manifestations  during  infancy.  While  the  "infan- 
tile" lesions  have  doubtlessly  been  overlooked  in  some  of  these 
patients  with  "late"  lesions,  this  can  hardly  be  the  case  with  all. 
In  the  series  reported  above  there  were  16  latent  cases  among  the 
116  living  syphilitic  children  in  the  100  families. 

One  of  the  most  striking  things  about  the  clinical  manifestations 
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of  hereditary  s^'philis  is  the  distinctive  and  almost  uniform  charac- 
ter which  the  lesions  show  in  the  infantile  group  and  the  variefl 
and  bizarre  ways  in  which  the  syphilitic  infection  appears  in  the 
late  cases.  This  has  been  compared  with  the  secondary  and  ter- 
tiary manifestations  of  acquired  sj^hilis,  and  in  general  the  com- 
parison is  good,  although  not  strictly  accurate.  There  is  no  dis- 
tinctive primary  lesion  in  inherited  syphilis  in  the  sense  the  term 
is  used  in  the  acquired  form,  as  the  infection  takes  place  through 
the  blood.  As  will  be  shown  below  there  is  a  certain  period  of 
latency  or  incubation  time  between  the  time  the  infection  takes 
place  in  utero  and  the  development  of  visible  symptoms  after 
birth,  which  in  a  way  corresponds  to  the  time  elapsing  between 
the  appearance  of  the  chancre  and  the  secondary  lesions  in  acquired 
syphilis.  There  is  no  satisfactory  explanation  of  why  syphilis 
develops  in  such  diverse  ways.  It  would  seem  probable  that 
whether  fetal  or  infantile  syphilis  develops  in  a  given  case  depends 
upon  the  time  infection  takes  place  in  utero,  infection  early  in 
pregnancy  leading  to  early  death  and  abortion,  and  infection  occur- 
ring late  to  the  infantile  cases.  Between  these  two  may  be  innu- 
merable gradations. 

As  the  infantile  and  tardy  groups  are  the  most  important  I  wish 
to  discuss  these  in  more  detail.  I  have  recently,  together  with  Dr. 
Jeans,^  studied  the  records  of  100  consecutive  cases  of  the  infantile 
type,  and,  unless  otherwise  stated,  the  figures  given  below  refer  to 
this  series.  Where  the  totals  are  imder  100  for  any  given  point  it 
means  that  the  data  regarding  the  point  under  consideratifm  were 
unsatisfactory  in  the  number  of  cases  omitted. 

As  a  rule,  the  first  clinical  symptoms  of  the  infantile  group  develop 
in  the  first  two  months  of  life  (81  per  cent.),  and  the  majority  of 
these  in  the  first  month.  In  the  accompanying  table  the  time  of 
development  of  the  earliest  symptom  is  shown  for  95  cases: 


^^ 


1  week 

2  weeks    . 
.3  weeks    . 

4  weeks    . 

5  weeks   . 

6  weeks   . 

7  weeks   . 

8  weeks    . 

3  months 

4  months 

6  months 
10  months 


12 
.3 
6 
6 
1 
7 
3 
1 
1 
1 


Iritis 
1 


16 


Total       in       first 
month,  51 


Total     in     second 
month,  30 


Total        .      38         41  9  4  1  2  95 

*  Observations  on  Infantile  Syphilis,  Am.  Jour.  Dis.  Child.,  1916,  xi,  177. 
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In  the  majority  of  the  infants  developing  lesions  early  a  rhinitis 
or  coryza  was  first  noted,  but  in  the  entire  group  the  number  of 
cases  in  which  a  rash  was  noted  first  is  about  the  same.  The  most 
striking  thing  about  these  cases  is  that  so  many  do  not  develop 
lesions  until  so  long  after  birth,  although  infection  takes  place 
in  utero.  Two  explanations  are  possible:  one  is  that  the  infection 
varies  both  quantitatively  and  qualitatively  in  different  cases — 
that  is  in  one  few  organisms  and  in  another  many  may  gain 
entrance — or  that  the  organisms  may  vary  considerably  in  their 
virulence.  With  these  variables  any  number  of  gradations  are 
possible.  A  very  plausible  explanation,  suggested  by  Rietschel, 
is  that  in  these  mfantile  cases  the  fetus  is  not  infected  until  near 
the  end  of  the  pregnancy,  when  the  beginning  uterine  contrac- 
tions, which  may  precede  parturition  by  a  number  of  days,  open 
a  portal  of  entrance  for  infection  by  breaking  loose  the  placental 
villae  and  tearing  open  the  sinuses,  in  this  way  opening  a  direct 
route  for  the  transmission  of  the  spirochetes.  After  a  more  or 
less  definite  period  of  time  clinical  signs  of  the  infection  appear, 
and  the  length  of  this  time  after  parturition  is  dependent  upon  the 
time  previous  to  parturition  at  which  infection  takes  place.  There 
are  a  number  of  obvious  objections  to  this  being  more  than  a 
partial  explanation. 

It  is  a  common  statement  that  s;yphilis  in  an  infant  shows  itself 
in  two  ways:  either  by  producing  a  general  dystrophic  condition 
or  by  the  appearance  of  more  or  less  specific  lesions.  As  a  matter 
of  fact,  the  two  are  usually  combined  and  the  first  occurs  but  rarely 
as  an  entity.  It  was  formerly  supposed  that  many  of  the  various 
congenital  malformations  had  a  luetic  basis,  but  it  has  been  shown 
by  the  Wassermann  test  that  there  is  no  relationship  between  the 
two  more  than  that  of  a  chance  association.  Thus,  Holt^  did  not 
find  a  single  syphilitic  infection  among  50  consecutive  infants 
with  congenital  malformations  (spina  bifida,  congenital  heart 
disease,  hare-lip,  etc.),  and  in  our  experience  it  is  not  a  common 
occurrence,  although  we  have  found  the  two  occasionally  associated. 
On  the  other  hand.  Browning*^  obtained  17  positive  reactions  in 
20  patients  with  congenital  heart  disease,  and  Findlay,^  of  Glas- 
gow, in  7  of  11  patients.  In  the  parents  of  2  of  the  4  negatively 
reacting  cases  the  reaction  was  positive.  Natm-ally,  I  am  inclined 
to  trust  our  own  experience  and  doubt  very  much  if  there  is  any 
etiological  relationship  between  inherited  syphilis  and  congenital 
malformations. 

As  intimated  above  the  specific  infection  exerts  a  harmful  influ- 
ence upon  the  nutrition  of  the  infant  much  greater  than  that  which 

'  Wassermann  Reaction  in  Hereditary  Syphilis,  etc.,  Am.  Jour.  Dis.  Child.,  1913, 
vi,  106. 

'  Syphilis  and  the  Health  of  tde  Community,  British  Med.  Jour.,  1914,  i,  77. 
"  Hereditary  Syphilis,  Glasgow  Med.  Jour.,  1914,  Ixxxii,  401. 
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accompanies  any  type  of  chronic  or  acute  infection,  and  this,  no 
doubt,  is  the  result  of  the  widespread  distribution  of  pathological 
lesions  throughout  all  of  the  viscera.  To  show  the  extent  of  this 
malnutrition  we  compared  the  weights  of  77  syphilitic  infants  at 
the  time  of  the  first  examination  with  the  average  weights  of  a 
like  number  of  normal  infants  of  the  same  ages:  7  were  overweight, 
10  of  average  weight,  and  60  below  a^'erage  weight.  The  entire 
group  of  77  cases  averaged  14S0  gms.,  or  a  little  more  than  3  pounds 
below  weight.  This  wasting,  or  malnutrition,  is  of  extreme  impor- 
tance, as  the  outcome  of  any  indi\idual  case  depends  more  upon 
the  state  of  the  infant's  nutrition  than  upon  the  specific  treatment. 

Associated  with  this  wasting  the  large  part  of  the  cases  of  infan- 
tile syphilis  show  one  or  more  of  three  symptoms :  a  rash,  a  rhinitis 
or  coryza,  and  a  palpable  spleen.  The  first  was  present  in  77  per 
cent.,  the  second  in  74  per  cent.,  and  the  third  in  82  per  cent,  of 
the  100  cases  in  our  series.  These  might  be  called  classical  symp- 
toms and  require  no  discussion,  but  in  passing  I  might  add  that  in 
our  series  a  desquamative  dermatitis,  particularly  of  the  palms 
of  the  hands  and  the  soles  of  the  feet,  was  far  more  common  than 
a  macular  or  maculopapular  eru})tion.  This  is  contrary  to  the 
teaching  in  most  text-books. 

Epiphysitis  is  a  common  lesion  and  can  be  demonstrated  in  many 
of  the  stillborn  infants  by  incision  through  the  lower  end  of  the 
femur,  or  by  a  line  of  enlarged  calcification  seen  in  roentgeno- 
graphs of  long  bones  in  infants  with  syphilis.  In  these  cases 
nothing  is  visible  clinically  until  the  process  extends  to  the  tissues 
surrounding  the  bone  and  the  muscles  become  invoh'ed.  This 
produces  "Parrot's  pseudoparalysis,"  which  is  erroneously  termed 
epiphysitis.  This  external  involvement  was  present  in  14  of  the 
100  cases  in  our  series.  A  condition  frequently  overlooked  is  an 
iritis  or  choroiditis  in  early  infancy.  Everyone  is  familiar  with  the 
keratitis  of  "late"  syphilis,  but  eye  examinations,  and  particularly 
ophthalmoscopic  examinations,  of  yomig  infants  are  so  infrequent 
that  these  ocular  manifestations  which  we  find  quite  frequently 
are  missed  in  many  cases. 

Perhaps  the  question  of  greatest  interest  m  connection  with 
these  syphilitic  infants  is  their  outcome  or  future;  40  per  cent,  of 
the  infants  in  our  series  died  in  the  first  year  of  life,  and  this  despite 
the  fact  that  most  of  them  recei\'ed  intensive  treatment.  Other 
observers  report  a  similar  or  higher  mortality,  and  I  have  not  run 
across  any  lower  figm-es.  Among  those  who  do  not  die  a  small 
number  develop  lesions  which  lead  to  permanent  symptoms — 
cerebrospinal  syphilis,  etc. — and  in  the  sense  that  these  permanent 
changes  are  the  result  of  syphilis  may  be  said  ne^•er  to  clear  up. 
In  about  half  of  the  cases  the  signs  of  the  infection  disappear, 
either  as  the  result  of  treatment  or  seemingly  from  some  inherent 
reason.     I'nfortunately  these  cases  are,  as  a  rule,  lost  from  view. 
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In  a  certain  percentage  of  children  developing  late  lesions  there 
is  a  history  of  infantile  lesions,  bvit  it  would  seem  that  in  some  of 
these  early  cases  the  infection  becomes  latent  or  dies  out.  There 
are  no  statistics  on  record  of  how  many  infantile  cases  develop 
late  lesions.  Between  the  second  and  the  fifth  years  relatively  few 
patients  with  active  signs  of  inherited  syphilitic  infection  are  seen, 
hut  from  then  on  until  puberty  many  cases  are  encountered.  As 
stated  before,  but  few  of  the  late  cases  give  a  history  of  previous 
lesions  and  the  infection  seems  to  have  been  latent  since  birth  in 
the  majority.  The  factors  which  leaf!  to  the  development  of  these 
acute  cases  in  late  childhood  are  unknown.  We  know  that,  as  a 
general  rule,  any  infection  in  childhood  lowers  a  previously  acquired 
immunity  or  resistance  to  some  other  infection,  as  the  lowering 
of  resistance  to  tuberculosis  following  measles,  and  it  is  probably 
in  something  of  this  nature  that  the  explanation  for  the  develop- 
ment of  acute  lesions  in  long-standing  quiescent  syphilis  will  be 
found.    Trauma  would  seem  to  be  a  factor  in  some  cases. 

It  is  the  growth  in  the  past  few  years  of  the  number  of  patho- 
logical conditions  which  have  been  shown  to  be  the  result  of 
"tardy"  syphilis  that  has  made  the  study  of  inherited  syphilis 
of  so  much  importance  and  interest.  In  order  to  show  the  protean 
character  the  infection  assumes  in  childhood,  and  how  little  related 
are  the  clinical  conditions  due  to  the  same  infection,  I  have  tabu- 
lated the  lesions  occurring  in  100  cases  of  late  syphilis.  These  are 
made  up  of  two  series  of  consecutive  cases,  one  of  74  reported  one 
and  a  half  years  ago^  and  the  last  2(3  cases  admitted  to  the  Children's 
Hospital. 

Bones:  Central  Nervous  System:^ 

Periostitis  tibia 4  Mental  deficiency         ....  23 

Periostitis  skull 1  Cerebrospinal  syphilis       ...  14 

Osteomyelitis    ..*....  1              Hemiplegia 6 

.Joints:                                                                          Epilepsy 5 

Acute  arthritis  knee    ....  8  Spastic  paraplegia        ....  4 

Acute  arthritis  ankle  ....  1              Chorea 2 

Skin:                                                                          Hj'drocephalus 2 

Macular  eruption 1  Miscellaneous  Conditions: 

Condyloma  anus 3  Ozena 


Gummata 3  Enlarged  spleen  (only  symptom) 

Alopecia 3  Torticollis 


Eye;  Aortitis 

Interstitial  keratitis     ....  24  Obscure  abdominal  pain  . 

Choroiditis 1  Obscure  pain  in  legs    .      .  '*' . 

Ulcerations:  Endarteritis  obliterans 

Nasal 2  Paroxysmal  hemoglobinuria  . 

Laryn^'eal 1  Raynaud's  disease 

Pharyngeal 1  Hutchinson's  teeth       ....        4 

The  thing  standing  out  most  prominently  in  this  table  is  the 
great   preponderance  of  syphilis   of  the   central   ner^•ous  system. 

'  Veeder  and  Jeans,  Late  Hereditary  Syphilis.  Am.  Jour.  Dis.  T'liilrl.,   1914,  ^■iii, 
283. 

'  47  patients  showed  lesions  of  the  nervous  system. 
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This  is  contrary  to  the  usual  teaching  of  hereditary  syphiHs.  Holt, 
for  example,  in  the  last  edition  (1911)  of  his  text-book  says  of 
hereditary  syphilis,  "The  different  lesions  of  the  central  nervous 
system  which  may  be  due  to  syphilis  are  all  quite  rare."  In  47, 
or  approximately  one-half  of  our  series  of  100  "late"  cases,  the 
infection  appeared  in  some  form  of  lesion  of  this  system.  The  other 
conditions,  as  periostitis,  Hutchinson's  teeth,  arthritis,  interstitial 
keratitis,  etc.,  which  are  usually  described  as  the  most  common, 
were  all  present  in  the  series,  but  in  a  much  smaller  percentage. 

I  have  gone  over  our  records  to  find  in  what  percentage  some 
of  these  conditions  have  a  syphilitic  basis.  Hydrocephalus  has 
always  been  charged  against  a  specific  infection  to  a  greater  or  less 
degree.  Of  13  cases  upon  which  we  made  Wassermann  tests, 
3,  or  about  23  per  cent.,  were  positive;  31  cases  of  epilepsy  have 
been  tested,  and  6,  or  20  per  cent.,  gave  positive  reactions.  Spastic 
paraplegia  is  most  interesting,  as  only  recently  has  there  been  a 
connection  with  s\'philis  suggested.  vSv^philis  was  present  in  3  of 
10  cases,  or  30  per  cent,  in  our  records.  Holt  did  not  happen  to 
meet  with  a  single  positive  case  in  eight  tested,  but  Findlay  obtained 
13  positive  tests  in  a  series  of  33  cases  examined.  Hemiplegic 
children  gave  the  highest  percentage  of  positive  reactions,  6  out 
of  12  cases,  or  50  per  cent.,  having  s\T3hilis. 

A  few  years  ago  a  French  WTiter,  whose  name  I  have  forgotten, 
reported  that  he  had  obtained  positive  reactions  in  nearly  all  of 
a  small  series  of  children  with  chorea.  This  was  not  confirmed  by 
subsequent  investigations,  and  it  is  probable  that  considerable 
error  in  the  technic  of  making  tests  must  have  crept  in.  We  have 
tested  nearly  40  cases  of  chorea  and  in  2  obtained  positive  reactions. 
In  1  of  these  the  chorea  apparently  had  a  syphilitic  basis,  but  in 
the  other  it  might  have  been  a  chance  association.  Neither  had 
any  signs  of  a  rheumatic  infection.  The  one  case — a  maniacal 
chorea — responded  immediately  to  specific  treatment.  In  order 
to  see  if  the  therapeutic  test  was  of  any  value  we  treated  several 
non-specific  choreics  in  the  same  way  without  the  slightest  effect 
being  produced.  Comby^°  has  recently  reported  that  he  found 
evidence  of  syphilis  in  7  of  39  cases  of  chorea,  but  Koplik"  in  a 
smaller  series  came  to  the  conclusion  that  there  was  no  relationship 
between  the  two. 

^Mental  deficiency  has  been  a  favorite  subject  of  study  from  the 
standpoint  of  syphilis  in  the  last  few  years,  and  with  the  most 
contradictory  results  when  large  groups  of  institutional  defectives 
have  been  examined.  What,  from  our  view-point,  is  of  more 
importance  than  the  percentage  of  mental  deficiency  due  to  syphilis 
is  the  number  of  syphilitic  children  showing  mental  deficiency. 

"  Etiology  of  Chorea,  Arch.  d.  Med.  d.  Enf.,  1915,  xviii,  517. 

'1  Relationship  of  Syphilis  to  Chorea  of  Sydenham,  Arch.  Pediat.,  1915,  xxxii,  561. 
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Thus  23  out  of  100,  or  approximately  one-fourth  of  the  "late" 
group,  were  defectives.  In  addition  then  to  the  high  death  rate 
of  inherited  syphihs  we  must  add  one-quarter  of  the  living  children 
as  "worse  than  dead." 

Recently  a  new  test  for  the  presence  of  protein  substances  in 
the  spinal  fluid  has  been  advanced  which  it  is  claimed  is  of  value 
in  the  differential  diagnosis  of  cerebrospinal  .syphilis  from  other 
diseases  of  the  central  nervous  system.  This  is  the  "colloidal  gold" 
or  Lange  test,  in  which  various  dilutions  of  the  spinal  fluid  under 
investigation  are  added  to  the  reagent  in  a  series  of  tubes.  Accord- 
ing to  the  discoverer  of  the  test  each  disease  produces  a  color  change 
in  certain  tubes — or  a  zone  of  color  change — which  is  characteristic 
of  the  disease.  Thus  in  syphilis  the  zone  of  change  is  in  the  lower 
dilutions  and  in  tuberculous  meningitis  in  the  higher.  As  yet  the 
test  has  been  almost  exclusively  used  in  the  diagnosis  of  paresis 
and  other  parasyphilitic  conditions.  Dr.  Meredith  Johnston  has 
been  making  a  general  study  of  the  spinal  fluid  in  childhood  in 
our  laboratory,  and  among  his  cases  were  20  of  hereditary  syphilis. 
All  of  these  gave  a  positive  Wassermann  on  the  blood.  In  15  of 
the  20  cases  the  central  nervous  system  was  involved.  In  14  of 
these  15  the  Lange  test  was  positive  while  the  Wassermann  was 
only  positive  on  the  spinal  fluids  of  8  of  14  tested.  Thus  only  1 
case  gave  a  negative  Lange  while  in  6  the  Wassermann  was  nega- 
tive. Both  the  Wassermann  and  Lange  tests  were  negative  on 
the  spinal  fluids  of  all  5  cases  without  clinical  signs  of  central  ner- 
vous involvement.  The  only  other  disease  which  Dr.  Johnston 
has  found  which  gives  a  similar  zone  of  change  to  that  occurring 
in  cerebrospinal  syphilis  is  acute  anterior  poliomyelitis,  and  in 
this  the  reaction  is  only  transitory  and  not  persistent  as  it  is  in 
syphilis. 

Wassermann  Reactions.  From  what  has  been  said  it  is  obvious 
that  we  attach  a  great  deal  of  importance  to  the  Wassermann 
reaction.  Like  all  delicate  laboratory  tests  it  is  only  of  value  when 
carefully  controlled  and  made  by  a  skilled  technician.  A  poor 
Wassermann  test,  or  one  in  which  there  is  a  question  as  to  the 
accuracy  of  the  worker,  is  worse  than  none,  while  a  good  test  is  of 
great  value.  We  look  upon  a  W^assermann  reaction  as  a  symptom 
or  an  indication  of  infection  rather  than  of  immunity,  and  in  this 
sense  it  is  comparable  with  the  tuberculin  reaction.  When  a  case 
of  syphilis  is  cured  the  reaction  becomes  negative,  but  the  patient 
again  becomes  susceptible  to  infection,  and  a  number  of  cases  have 
been  reported  where  this  has  taken  place.  The  longer  the  infec- 
tion has  been  present  the  more  apt  is  the  reaction  to  be  positive, 
hence  the  high  percentage  of  positive  reactions  in  tertiary  and 
parasyphilis,  and  likewise  in  inherited  syphilis.  We  have  seen  but 
one  patient  with  late  hereditary  syphilis  whose  blood  failed  to  give 
a  positive  reaction,  and  in  this  the  diagnosis  was  somewhat  ques- 
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tionable.  For  practical  purposes  then  we  can  say  that  in  our 
experience  all  of  the  cases  of  late  hereditary  syphilis  give  a  positive 
reaction.  This  does  not  hold  true  for  the  cases  of  an  infantile  type. 
In  the  series  of  100  cases  reported  above  the  blood  was  tested  in 
82  with  the  following  result: 

Positive 76  or  92. 6  per  cent. 

Doubtful lor    1.3     " 

Negative 5  or    6.1     " 

For  the  two  types  (over  300  cases)  the  percentage  of  positive 
reactions  is  about  98.  This  corresponds  with  the  figures  of  Boas/- 
who  states  in  his  book  on  the  Wassermann  reaction  that  hereditary 
syphilis  gives  a  higher  percentage  of  positive  reactions  than  the 
other  forms.  He  tested  53  infants  with  manifest  lues  and  54  older 
children  with  late  lesions  and  all  reacted  positively.  A  number  of 
newborn  syphilitic  infants  reacted  negatively,  although  most  of 
this  type  of  cases  gave  a  positive  reaction.  A  number  of  writers 
have  called  attention  to  the  fact  that  a  small  percentage  of  newborn 
infants  give  a  negative  reaction  and  later  a  positive  one.  This 
may  be  explained  on  the  basis  that  infection  occurred  just  before 
birth  and  that  some  time  must  elapse  before  the  formation  of 
reactive  bodies.  Three  of  the  five  negatively  reacting  infantile 
cases  in  our  series  do  not  belong  in  this  group,  as  two  were  three 
months  of  age  and  one  five  months  when  tested.  All  were  clinically 
s^'philitic  and  there  was  sv'philis  in  the  parents  of  the  one  child 
whose  parents  submitted  to  tests.  Positi\'e  reactions  in  non-syphi- 
litic children  are  rare,  so  rare  I  feel  the  technic  must  be  faulty.  I 
can  recall  having  seen  but  one  such  case,  and  this  reacted  negatively 
on  a  control  test.  Lederman  found  3  in  650  non-s^^^hilitic  infants, 
and  these  might  have  been  latent  cases.  Occasionally  a  weakly 
positive  transitory  reaction  has  been  reported  in  scarlet  fever, 
pneumonia,  influenza,  and  other  infections.  AVe  have  tested  a 
number  of  scarlet  fever  cases  as  well  as  other  febrile  conditions 
without  finding  a  single  positive  reaction. 

We  can  say  then  that  positive  reactions  in  non-sA'philitic  patients 
are  extremely  rare,  that  in  all  of  the  patients  with  the  late  type 
and  over  90  per  cent,  with  the  infantile  type  of  hereditary  syphilis 
the  Wassermann  reaction  is  positive.  It  is  understood,  of  course, 
that  these  figures  refer  to  untreated  cases. 

]My  personal  experience  with  the  luetin  test  of  Noguchi  is  very 
limited.  It  most  certainly  cannot  offer  any  advantages  over  the 
Wassermann  reaction  insofar  as  the  furnishing  of  diagnostic  infor- 
mation in  hereditary  syphilis  is  concerned,  and  as  we  have  had 
dependable  laboratory  workers  making  tests  we  have  neglected 
the  luetin  test.     Its  simplicity  offers  great  practical  advantages. 

'-  Pie  Wa.ssermansche  Reaktion  (2d  ed.,  Berlin),  1914,  p.  119, 
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Recent  reports  have  been  somewhat  more  favorable  than  the  early 
ones,  but  the  opinion  is  quite  general  that  the  Wassermann  reac- 
tion is  the  preferable  of  the  two. 

Treatment.  In  general  we  are  accustomed  to  regard  hereditary 
syphilis  as  a  disease  particularly  amenable  to  treatment.  If  we 
judge  the  results  of  the  treatment  by  its  immediate  effect  upon 
clinical  symptoms  this  holds  true,  but  it  is  not  true  when  we  con- 
sider treatment  in  its  relation  to  the  ultimate  cure  of  the  disease. 
Most  acute  hereditary  syphilitic  lesions  disappear  rapidly  under 
specific  treatment  with  the  exception  of  interstitial  keratitis,  but 
the  chronic  lesions  of  the  central  nervous  system  are  but  little 
affected.  It  is  extremely  difficult  to  obtain  a  persistently  negative 
Wassermann  reaction  as  the  result  of  treatment,  and  particularly 
so  in  the  "late"  cases.  We  have  treated  some  cases  mtensively 
and  persistently  for  over  three  years  without  effect.  We  have 
obtained  negative  Wassermann  reactions  in  the  infantile  cases 
following  intensive  treatment,  but  in  surprisingly  few  cases  con- 
sidering the  entire  number  treated.  In  these  "infantile"  cases, 
as  a  matter  of  fact,  the  outcome  of  the  case,  as  far  as  life  or  death 
is  concerned,  depends  far  more  on  the  condition  of  the  patient's 
nutrition  than  upon  the  character  of  the  specific  medication.  If 
a  long  series  of  cases  are  studied  it  will  be  found  that  the  therarpeu- 
tic  results  are  disappointing  as  a  whole. 

We  have  used  various  methods  of  treatment  in  our  cases,  including 
over  100  in  which  neosalvarsan  was  used  in  combination  with 
mercury.  It  is  the  drug  of  choice  to  make  an  acute  lesion — as  a 
rash  or  an  arthritis  for  example — disappear  in  the  shortest  time, 
but  for  the  long-continued  treatment  which  is  necessary  mercury 
is  preferable.  The  most  satisfactory  form  of  mercury  for  use  with 
children  in  our  experience  is  gray  powder. 


REPORT  OF  A  CASE  ILLUSTRATING  THE  ANATOMICAL  SEAT 
OF  MOBILE  SPASMS. 

By  Charles  L.  Dana,  M.D., 

AND 

Belden  Gere,  M.D., 

CORNELL    UNIVERSITY    MEDICAL    COLLEGE. 

The  following  is  the  history  of  the  case  of  a  child  who,  from  the 
age  of  six  months  to  the  sixth  year  when  he  died,  suffered  from 
continual  choreic  and  tonic  spasms,  involving  nearly  all  the  muscles 
of  his  l)ody,  including  the  neck  and  face. 
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The  case  has  this  importance  that  it  shows  an  anatomical  seat 
of  such  spasms  as  those  of  chronic  chorea,  of  spasmodic  tics,  and 
of  myotonia. 

Su:\nrARY.  A  child,  aged  six  years,  born  prematurely;  normal 
until  the  fourth  month;  then  an  attack  of  stupor,  etc.,  diagnosed 
as  "meningitis,"  then  development  of  clonic  and  tonic  movements 
involving  face,  throat,  neck,  trunk,  arms,  and  legs,  the  legs  being 
mainly  rigid,  so  that  the  child  could  only  imperfectly  stand  or  walk; 
no  paralyses,  no  atrophies,  no  anesthesias,  special  senses  normal, 
intelligence  retarded,  but  not  seriously. 


Fig.  1. — Anterior  cerebral  convolution;  arm  area  X  f.  Compare  Fig.  14.  The 
lines  on  the  side  indicate  approximately  the  cortical  lamina  of  this  area  according 
to  Campbell. 

Duration  of  condition  five  and  one-half  years.  Death  following 
operation  to  resect  posterior  spinal  roots. 

Aiitoysy.  No  gross  lesion  of  brain  or  cord;  brain  of  normal 
size  and  weight. 

^Microscopically  the  motor  and  premotor  cortex  showed  disturb- 
ance in  lamination  of  cells,  degenerative  changes  of  cells,  deficiency 
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in  size  and  number  of  large  pyramidal  cells.     Changes  less  marked 
in  posterior  central  convolution.    Changes  similar  to  those  of  ante- 
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Fig.  2. — Anterior  central  convolution;  arm  area  X  135,  showing  fourth,  fifth,  and 

sixth  layers. 
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Fig.  3. — Anterior  central  cDUMjlution;    arm  area  X  200. 
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rior  central  con\H)lutiuii  though  much  less  marked  in  the  thalamic 
and  subthalamic  region.  Nuclei  of  columns  of  GoU  and  one 
pyramidal  tract  show  some  deficiencies. 

The  tonic  and  clonic  spasms  with  some  permanent  rigidity  of 
the  lower  extremities  were  the  main  features  of  the  case.  The 
tonic  spasms  caused  an  apparent  spastic  paraplegia,  although  there 
was  no  real  paralysis,  nor  objective  evidence  of  involvement  of  the 
pyramidal  tracts,  and  both  the  corticospinal  and  the  peripheral 
motor  neurons  showed  no  or  slight  signs  of  degeneration. 

History.  K.  R.,  male,  aged  three  years  and  eleven  months  was 
brought  to  me  for  consultation  by  Dr.  ]\Iorissy,  of  Connecticut. 
He  is  the  second  of  three  children.  The  parents  are  healthy  with 
no  history  of  lues.  The  boy  was  born  prematurely  (six  weeks 
before  the  time)  with  a  rather  long  labor,  but  without  any  instru- 
ments. He  had  no  convulsions,  and  he  grew  like  a  normal  child 
until  he  was  about  four  months  old,  when  he  was  taken  with  what 
was  called  "meningitis"  and  was  ill  in  bed  for  several  weeks.  He 
had  a  number  of  convulsions  at  that  time  and  was  in  a  stuporous 
condition 

After  coming  out  of  this  he  began  to  develop  clou'c  and  tonic 
spasmodic  movements  involving  the  face,  tongue,  neck,  trunk, 
and  extremities;  these  continued  without  interruption. 

He  was  first  seen  by  me  in  April,  1909,  when  he  was  three  years 
and  eleven  months  old.  He  was  then  fairly  well  grown  but  poorly 
nourished. 

His  body  and  extremities,  neck  and  face  were  in  continuous 
spasmodic  movements.  The  legs  were  kept  mostly  in  extension, 
but  there  was  no  permanent  and  absolute  contracture  and  he  could 
at  times  support  himself  and  with  much  help  could  walk  a  little. 

He  could  not  hold  up  his  head,  sit  up  or  stand  alone,  mainly 
because  of  the  continuous  spasms.  The  head  and  neck  were  par- 
ticularly afl'ected  with  clonic  and  tonic  spasms  of  the  right  acces- 
sory which  pulled  it  toward  the  left  as  in  wry-neck.  There  were 
also  retrocollic  spasms  which  pulled  his  head  backward ;  also  spasms 
of  the  facial  muscles  and  of  the  tongue,  so  that  he  spoke  only  indis- 
tinctly, though  he  could  talk  a  little.  He  understood  what  was  said 
to  him,  and  though  somewhat  retarded,  he  seemed  to  be  fairly 
intelligent.  The  eye  muscles  were  not  involved,  the  special  senses 
of  vision  and  hearing  were  normal. 

The  limbs  were  well  developed  and  rather  muscular,  but  were 
in  a  spastic  condition  much  of  the  time.  The  arm  movements  were 
jerky  and  irregular,  and  he  could  not  easily  bring  his  hand  to  his 
mouth  or  perform  any  purposeful  acts. 

The  deep  reflexes  were  exaggerated,  and  there  was  a  doubtful 
dorsal  toe  reflex,  but  no  ankle  clonus.  There  was  no  anesthesia, 
superficial  or  deep. 

The  boy  had  a  norn:al  sized  head,  but  there  was  a  slight  bilateral 
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depression  in  the  skull  over  the  motor  area  on  each  side.    He  had 
a  narrow  palate  and  shell  ears. 
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Fig.  4. — Posterior  central  convokition;  arm  area  X 
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EiG.  5. — Posterior  central  convolution'  arm  area  X  130. 
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Three  years  later  the  child  was  brought  to  me  again  and  sent  to 
the  Neurological  Institute  (December  12,  1912).  At  that  time  the 
following  notes  were  made  upon  him: 

''Child  pitifully  undeveloped   and  under  noiu-ished.     Is   seen 

,  lying  always  Anth  the  head  turned  to  the  right,  his  arms  flexed  upon 

the  elbows,  his  hands  clenched,  and  these  tossing  and  beating  about 

his  face  and  head.    The  arms  can  be  straightened  only  with  force 

and  then  resume  their  contractured  position  at  once,  unresisted. 

"The  trunk  is  more  quiet  than  the  head  or  arms  and  the  legs  do 
not  move  about  like  the  arms,  but  are  held  extended  partly  with 
the  knees  slightly  flexed.  ^Vhen  the  child  is  lifted  and  his  feet 
brought  to  the  floor  he  makes  no  attempt  to  support  himself,  and 
his  head  is  dra\Mi  far  backward  upon  the  shoulders. 

"At  the  sight  of  food  when  hungry  the  child's  movements  become 
greatly  increased,  the  mouth  opens  widely  on  the  left,  the  right 
side  hardly  sharing  in  the  movement;  the  hands  beat  widely  about 
the  mouth  as  though  some  attempt  were  being  made  to  assist 
himself.  The  feeding  of  the  child  is  therefore  difficult.  It  is  best 
accomplished  by  two  persons,  one  to  hold  him  in  the  sitting  posi- 
tion with  the  back  and  head  supported  and  his  arms  clasped  in 
a  towel  or  blanket  to  prevent  them  from  jerking  into  his  face  and 
mouth  spasmodically,  and  the  other  person  to  bring  the  milk  to 
his  mouth  in  small  quantities. 

"He  cries  repeatedly  for  his  mother  (a  sound  similar  to  'udda'), 
and  when  asked  if  it  is  his  mother  he  means,  he  quickly  answers 
'ya.'  When  given  a  toy  rooster  in  a  cage  and  told  what  it  is,  and 
then  later  asked  to  name  it,  he  calls  out  at  once  'oota;'  and  when 
he  hears  an  imitation  of  the  crow  of  a  rooster  a  fleeting  smile  occurs 
on  the  right  side  of  the  face  alone  while  during  the  whole  event  the 
arms  are  moved  violently  about  the  ears  and  face. 

"He  understood  what  was  said  to  him  and  tried  to  make  his 
wants  known." 

In  addition  to  the  foregoing  the  following  notes  were  made  upon 
his  cranial  nerves: 

III,  IV,  VI  not  involved. 

]\Iotor  V  and  sensory  V  not  involved. 

INIotor  VII  tonic  spasms  produced  compression  of  the  lips  with 
irregular  clonic  movements. 

VIII  normal. 

IX,  X,  XII  slightly  irregular  movements  of  the  tongue,  throat, 
and  palate. 

XI  very  \'iolent  tonic  and  clonic  spasms  of  the  spinal  accessory, 
the  left  more  tlian  the  right. 

I  to  IV  spinal  nerves:  rotators  slightly  involved. 

V  to  VIII  spinal  nerves:  tonic  spasm,  adducting  arms,  flexing 
forearms,  supinating  forearms,  extending  wrists,  flexing  fingers: 
The  flexing  spasms  alternate  with  some  extensor  spasm  and  there 
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are  also  twitching,  oscillating  and  rhythmic  movements,  causing  the 
head  to  be  twisted  and  retracted. 


Fig.  6. — Posterior  central  convolution;  arm  area  X  200. 


Fig.  7. — Anterior  central  convolution;  leg  area  X  200. 
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The  most  violent  movements  seemed  to  be  thus  involving  the 
neck  and  arms,  and  therefore  it  was  thought  possible  to  produce 
some  relief  by  resecting  the  posterior  roots  of  this  region. 

The  operation  was  undertaken  with  great  care  by  Dr.  A.  S. 
Taylor,  but  the  child  suddenly  stopped  breathing  and  died  on 
the  table. 

Operation  (reported  by  Dr.  A.  S.  Taylor). 

A  left  unilateral  laminectomy  was  done,  involving  the  5th,  6th 
and  7th  cervical  vertebrae.  There  was  no  special  difficulty  in  doing 
the  laminectomy,  but  there  was  far  more  profuse  hemorrhage 
than  usual. 

The  dura  was  exposed  when  he  suddenly  stopped  breathing.  The 
heart  continued  to  beat  for  some  time.  Artificial  breathing  was 
kept  up  for  some  time,  and  saline  infusion  was  given  when  the 
heart  gave  signs  of  failing,  but  all  to  no  purpose. 

As  to  the  cause  of  death,  the  hemorrhage  was  undoubtedly  one 
factor.  The  operation  had  taken  only  twenty  minutes  up  to  that 
time,  so  it  would  not  seem  fair  to  hold  the  anesthetic  nor  the  time 
consumed  in  any  way  responsible. 

The  unknown  factor  in  the  result  might  be  termed  lymphatic 
diathesis,  or  some  of  the  other  names  with  which  ignorance  is 
properly  clothed. 

Fafhologieal  Findings  (by  Dr.  Gere).  Examination  of  the 
specimen,  upon  which  the  clinical  and  pathological  studies  of  this 
case  rest,  showed  to  the  naked  eye  a  brain  of  apparently  normal 
development  in  a  child  of  six  years,  symmetrical  in  its  lateral  halves, 
the  convolutions,  generally,  were  deep  and  full  and  exhibited  no 
evidences  of  localized  atrophy. 

Measurements  of  the  cerebrum,  taken  after  fixation  in  formalin, 
may  be  given  as  15  cm.  in  its  anteroposterior  diameter,  while  the 
greatest  transverse  diameter  measured  11  cm.  The  weight  cannot 
be  accurately  given,  but,  after  immersion,  one  cerebral  hemiphere 
weighed  one-half  kilo. 

The  membranes  appeared  normal  except  for  a  mild  basilar  men- 
ingitis, more    apparent    microscopically  than    to    the    naked    eye. 

The  areas  inspected  include  the  motor  cortex,  the  postcentral 
convolution,  the  thalamic  and  subthalamic  regions,  the  basal 
ganglia,  red  nucleus  besides  sections  through  each  of  the  nuclei 
of  the  cranial  nerves;  the  spinal  cord  was  also  sectioned  at  different 
levels. 

In  observation  of  the  motor  cortex  attention  is  directed  in  a  gen- 
eral way  to  a  rather  indiscriminate  arrangement  of  cells  below  the 
layer  of  medium-sized  pyramidal  cells  to  an  apparent  diminution 
in  the  number  of  cells  of  large  size,  to  the  difficulty  in  defining, 
strictly,  cell  lamination,  and  to  the  distortion  of  indi\idual  cells 
with,  in  many  instances,  an  absence  of  dendritic  processes. 
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Interspersed  are  to  be  found  many  cells  preserving  their  normal 
pyramidal  form  and  others  in  varying  stages  of  degeneration. 


Fig.  8. — Posterior  central  convolution;  leg  area  X  200. 
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Fig.  9. — Medulla;  region  of  twelfth  nerve. 
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The  degenerative  process  is  shown  by  a  tigrolysis  varying  up 
to  a  complete  destruction  of  the  chromophyUc  granules;  the  nucleus 
in  many  of  the  partly  degenerated  cells  is  preserved  and  placed 
eccentrically,  wliile  the  remaining  granules  are  piled  up  at  one  pole. 
A  deficiency  in  size,  number,  and  arrangment  of  the  cells  of  Betz 
is  very  striking. 

Inspecting  the  lamina  in  order,  the  plexiform  layer  does  not  appear 
to  be  disturbed  and  the  cells  of  the  second  and  third  layers  are  nor- 
mal except  for  a  few  more  or  less  degenerated  cells  in  which  the 
processes  are  not  strongly  marked.  The  layers  of  large  pyramidal 
cells  are  not  always  well  defined  but  appear  confused.  In  the 
deeper  layers  of  the  cortex  are  many  degenerated  cells. 

In  the  postcentral  convolution  cell  lamination  is  far  more  dis- 
tinct and  the  disturbance  is  present  in  a  slighter  degree,  though 
here  too,  are  many  degenerated  cells  lying  deep  in  the  cortex. 

The  thalamic  and  subthalamic  regions  and  the  basil  ganglia 
show  nothing  remarkable  in  cell  formation  and  arrangment,  and 
there  is  no  degeneration  of  cells  of  the  nuclei  of  the  cranial  nerves, 
but  the  eccentric  position  of  the  cell  nucleus  'with  the  peculiar 
clumping  of  the  chromophylic  granules  is,  in  many  cases,  pro- 
nounced. 

Though  the  clinical  history  makes  note  of  difficulty  in  swallow- 
ing and  of  convulsive  movements  of  the  face,  both  the  hypoglossal 
and  facial  nuclei  of  each  side  present  no  abnormality. 

Other  nuclei  in  the  region  of  the  h\'poglossal,  namely,  the  ninth 
and  tenth,  in  both  the  motor  and  sensory  divisions  appear  entirely 
normal;  nor  are  changes  demonstrable  in  the  sixth,  fifth,  fourth 
or  third  nuclei. 

The  cells  of  the  anterior  horns  of  the  spinal  cord  from  the  first 
cervical  segment  to  the  sacral  region  are  normal,  but  the  posterior 
column  nuclei  show  a  few  worn  cells  similar  in  appearance  to  those 
observed  in  the  postcentral  and  motor  areas. 

The  corticospinal  pyramidal  system  shows  no  degeneration, 
but  there  is  a  deficiency  of  medullated  fibers  in  one  lateral  pyra- 
midal tract  throughout  the  cord.  Similarly  there  is  a  deficiency 
without  degeneration  of  the  posterior  columns,  particularly  in  the 
columns  of  Goll  in  the  upper  lumbar,  the  dorsal  and  cervical  regions. 
In  the  medulla  the  arcuate  fibers  and  median  lemniscus  are  well 
developed  and  present  no  pathological  changes. 

The  third  and  lateral  ventricles  of  the  brain  are  not  dilated,  and 
exhibit  a  thickened  subepend\Tnal  tissue  with  a  tendency  to  gliosis, 
though  the  epend\TTia  itself  appears  normal,  and  this  is  also  true 
of  the  Sylvian  aqueduct,  which  is  very  irregular  in  outline  and 
sacculated. 

In  the  region  of  the  posterior  corpora  quadrigemina  and  placed 
ventral  to  the  aqueduct  of  Sylvius  there  appears  a  formation 
resembling  an  obliterated  canal  by  ependjTna. 
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Changes  similar  and  more  intense  are  to  be  observed  in  the 
fourth  ventricle,  especially  in  its  posterior  extremity,  where  a 
condition  of  gliosis  undoubtedlv  exists. 


Fig.   10. — Spinal  cord,  cervical  region. 
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Pig.   11. — Upper  dorsal  cord. 


The  choroid  plexuses  present  no  particular  pathological  change. 

The  cerebral  vessels  are  the  seat  of  marked  changes  M^hich  consist 
of  thickened  walls,  distended  perivascular  lymph  spaces  containing 
many  deposits  of  round  cells. 
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Examination  of  the  cerebellum  fails  to  demonstrate  any  departure 
from  the  normal  structure  of  that  organ. 

The  observations  in  the  above  report  were  confirmed  by  Dr. 
James  Ewing  and  Dr.  T.  H.  Ames. 


Fig.   13. — Anterior  {B)  and  posterior  (A)  central  convolutions — arm  area — showing 
location  of  areas  photographed. 

The  conclusions  from  this  case  are  that  the  patient  had  at  the 
fourth  month  a  low  grade  infectious  polioencephalitis  affecting 
especially  the  motor  cortex  and  impairing  the  sensori-motor  mech- 
anism, i.  e.,  the  dendrites  and  fibrils.  This  led  not  to  paralysis 
but  to  irregular  motor  discharges  and  loss  of  muscular  control. 

The  existence  of  an  abnormally  fine  pyramidal  tract  is  probably 
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due  to  some  slight  involvement  of  the  cells  of  Betz,  and  this  might 
perhaps  explain  spasticity  and  weakness,  but  not  the  various  types 
of  mobile  spasm  seen  in  the  case  reported  here. 
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Fig.  14. — .4,  section  through  the  anterior  central  convolution  of  a  healthy  brain: 
B  and  C,  sections  through  the  anterior  central  convolutions  of  two  cases  of  cerebral 
spastic  hemiplegia  with  intact  pyramidal  tracts.  One  sees  in  both  ca.ses  that  the 
deep  layers  are  hardly  affected,  while  the  superficial  layers  are  markedly  atrophied, 
(H.  Vogt.) 
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The  subject  of  cerebral  hemiplegia  and  diplegia  without  involve- 
ment of  the  pyramidal  tracts  is  discussed  in  full  with  bibliography 
by  Dr.  H.  ^  ogt.^  In  these  cases,  sometimes  at  least,  the  spastic 
paralysis  seems  due  to  atrophy  of  the  superficial  layers  of  the  cortex 
with  intact  cells  of  Betz  (Fig.  13).  In  our  case  it  was  not  so  much 
atrophy  of  particular  layers,  but  various  irregular  displacements, 
degenerations,  and  focal  atrophies.  This  would  exj^lain  the  irreg- 
ular motor  discharges. 

The  cortical  changes  that  were  found  are  sufficient  to  explain 
the  spasmodic  symptoms,  and  as  these  lesions  were  induced  by  some 
infection  four  months  after  birth  it  is  a  fair  inference  that  they 
were  primary  and  not  secondary  factors  in  the  disease.  ^Ye  believe 
that  they  give  us  an  indication  of  the  pathological  anatomy  of  the 
chronic  degenerative  myoclonic  and  myotonic  spasms. 

It  seems  to  be  fairly  well  established  that  the  chronic,  coarse, 
jerky,  ataxic  tremors  are  due  to  involvement  of  the  cerebellar 
rubrospinal  and  extrapyramidal  tracts.  Such  involvement  is  seen 
in  paralysis  agitans,  multiple  sclerosis,  and  midbrain  and  cerebellar 
disease. 

But  the  clonic  and  tonic  spasms  such  as  are  seen  in  spasmodic 
tics,  torticollis,  hereditary  chorea,  and  myoclonias  especially  are 
cortical  and  due  to  defects  and  displacements  of  the  cells  of  the 
central  and  precentral  convolutions. 

This  view  is  supported  by  the  fact  that  cortical  changes  are 
found  in  chronic  and  hereditary  chorea,  in  myoclonus  epilepsy 
and  in  certain  localized  degenerative  tics. 

The  case  presented  clinically  some  of  the  features  of  Little's 
disease,  with  clonic  and  tonic  spasms,  but  there  was  in  our  case 
no  real  paralysis  and  no  involvement  of  the  pyramidal  or  extra- 
pyramidal tracts,  at  all  adequate  to  explain  the  essential  features 
of  the  svTuptoms. 

A  study  of  the  types  of  cerebral  infantile  diplegia  without  ana- 
tomical findings  has  been  first  and  elaborately  made  by  Dr.  William 
G.  Spiller.2 

A  full  bibliography  of  this  subject  is  given  as  stated  above  by 
Dr.  H.  Vogt. 

'  Lewandow's  Handbruch  de  Neurologie,  vol.  iii,  p.  295. 

^  Jour.  Nerv.  and  Ment.  Dis.,  1898,  p.  81;  Univ.  Penna.  Med.  Bull.,  January, 
1905,  by  Dr.  John  H.  W.  Rheim;  Amer.  Jour.  Med.  Sc,  December,  1909,  and  later 
by  Berghinz,  Revista  di  Clinica  pediatrica,  1903,  p.  416. 
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THE  RELATION  OF  THE    HYPOPHYSIS  TO  CERTAIN  CLINICAL 
MANIFESTATIONS  AND  THE  THERAPEUTIC  APPLICA- 
TION OF  ITS  EXTRACTS.! 


By  Joseph  L.  Miller,  M.D., 


During  the  past  ten  years  there  has  developed  a  very  extensive 
Hterature  deaUng  with  the  role  of  the  hj-pophysis  in  the  animal 
economy.  No  attempt  will  be  made  to  even  r^^view  this  investi- 
gation, but  rather  to  consider  only  certain  clmical  manifestations 
which  may  be  associated  with  disturbances  m  the  hypophysis  and 
the  therapeutic  application  of  its  extracts.  In  this  group  may  be 
considered  acromegaly,  dystrophia  adiposogenitalis,  or  Frohlich's 
syndrome,  possibly  adiposis  dolorosa,  or  Dercum's  disease,  diabetes 
insipidus,  and  glycosuria. 

It  has  been  very  clearly  shown  that  the  hypophysis  is  essential 
to  life.  Animals  survive  its  complete  removal  only  a  few  days,  or 
at  most  a  few  weeks  (Paulesco,  Gushing,  Biedl) .  When  the  posterior 
lobe  alone  is  removed,  permanent  recovery  without  symptoms  or 
disturbance  of  development  occurs.  As  shown  by  Gushing  and 
his  colleagues,  when  only  a  portion  of  the  anterior  lobe  is  removed 
the  animal  may  recover,  but  gradually  develops  a  group  of  dis- 
turbances resembling  very  closeh'  Frohlich's  s\'ndrome  as  observed 
in  man.  The  animal  becomes  very  fat,  the  hair  is  thinned,  atrophy 
of  the  testes  or  ovaries  occurs,  and  the  sexual  activity  is  lessened 
or  disappears.  In  the  case  of  puppies  there  is  failure  of  skeletal 
development  and  adiposity  and  sexual  infantilism.  It  is  apparent 
from  these  observations  that  it  is  the  anterior  lobe  of  the  hypophysis 
that  is  essential  to  the  life  of  the  animal,  its  complete  removal 
resulting  in  death,  its  partial  removal  in  developmental  disturbances. 
On  the  other  hand  it  is  only  the  extracts  of  the  posterior  lobe  that 
have  been  demonstrated  to  be  therapeutically  active.  Strictly 
speaking,  this  active  substance  is  only  present  in  the  pars  intermedia 
of  the  posterior  lobe.  This  extract  when  administered  intravenously 
or  intramuscularly  to  man  affects  the  cardiovascular  system,  the 
kidney,  uterus,  urhiary  bladder,  intestine,  and  the  secretion  of  the 
mammary  gland. 

Acromegaly.  ^Marie,  in  1886,  first  called  attention  to  the 
probable  relation  between  acromegaly  and  the  hypophysis.  Previous 
to  this  time  mention  had  been  made  of  the  increased  size  of  the 
hypophysis  in  pathological  giants.  Ghanges  in  this  organ  have 
no  doubt  been  responsible  for  many  of  the  giants  in  history,  as  a 
study  of  the  sculpture  on  certain  French  and  Italian  churches 

1  Read  before  the  Chicago  Institute  of  Medicine,  January,  191G. 
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shows  that  the  giants  figured  there  are  m  reahty  acromegalic 
individuals.  When  certain  disturbances  of  the  hypophysis  occur 
early  in  life,  gigantism  follows,  these  same  changes  arising  after 
maturity  gives  rise  to  acromegaly.  It  is  stated  that  after  castration 
there  is  a  hyperplasia  of  the  hypophysis,  and  it  is  well  known  that 
many  emiuchs  attain  unusual  height. 

Without  entering  into  a  detailed  discussion  of  this  subject  it 
may  be  said  that  at  the  present  the  generally  accepted  view  is  that 
acromegaly,  like  gigantism,  is  due  to  overfunctioning  of  the  anterior 
lobe  of  the  hypophysis.  This  may  be  accompanied  by  an  actual 
enlargement  of  this  lobe  or  simply  by  an  increase  in  the  specific 
glandular  secretory  cells.  There  is  some  evidence  to  show  that 
certain  types  of  dwarfism  ma>'  be  due  to  hypofunctioning  of  the 
anterior  lobe.  Quite  numerous  feeding  experiments  on  young 
animals  with  anterior  lobe  substance  have  failed  to  show  any 
general  modification  of  growth,  but  increased  rapidity  of  growth  of 
the  sexual  organs  (Goetsch).  Feeding  the  posterior  lobe  has  no 
effect  on  growth. 

Dystrophia  Adiposogexitalis,  or  Frohlich's  Syndrome. 
This  condition,  first  described  by  Frohlich  in  1901,  had  as  its  chief 
clinical  manifestations,  adiposity,  scant  growth  of  hair,  dryness 
and  lowered  temperature  of  the  skin,  trophic  disturbance  of  the 
nails.  When  it  occurs  before  maturity,  failm-e  of  development  of  the 
bony  skeleton,  mfantilism  or  sexual  atrophy,  in  woman  lessened 
or  absent  menstruation,  and  in  man  impaired  sexual  desire.  While 
acromegaly  and  Frohlich's  syndrome  thus  dift'er  materially  in  their 
clinical  manifestation  the  two  groups  of  disturbances  may  be  present 
in  the  same  individual.  ]Many  acromegalic  individuals  are  adipose, 
have  less  sexual  power,  etc.  According  to  Creutzfeld,  sexual  atrophy 
is  observed  in  36  per  cent,  of  acromegalics  and  adiposity  of  the 
Frohlich  type  in  1.5  per  cent,  of  cases.  The  association  of  these 
three  disturbances  of  development  might  lead  one  to  infer  that  they 
had  a  common  origin,  i.  e.,  were  due  to  disturbance  in  the  same 
portion  of  the  h\T)ophysis.  Inasmuch  as  one  of  these,  acromegaly, 
is  quite  certainly  due  to  disturbance  of  the  anterior  lobe,  is  it  not 
probable  that  all  of  these  developmental  abnormalities  have  the 
same  origin?  Frohlich,  Fischer,  Gushing,  Falta  and,  in  fact,  prac- 
tically all  writers  on  this  subject,  have  ascribed  Frohlich's  syndrome 
to  disturbances  in  the  posterior  lobe,  this  being  in  the  nature  of  a 
hyposecretion.  Gushing  and  his  colleagues  maintain  that  lessened 
functioning  of  the  posterior  lobe  gives  rise  to  increased  sugar 
tolerance,  and  that  this  is  a  possible  factor  in  the  adiposity.  It  is 
difficult  to  see  how,  with  the  evidence  at  hand,  such  deductions 
are  justified.  The  anatomical  findings  in  the  majority  of  these 
cases  is  of  a  new  growth,  either  in  the  hypophysis  or  its  immediate 
neighborhood — a  type  of  tumor,  however,  different  from  that 
present  in  acromegaly,  where  adenomatous  growths  predominate, 
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but  rather  destructive  processes,  as  sarcoma,  carciuoma,  glioma, 
cysts,  etc.  In  the  34  cases  autopsied  and  reported  by  Biedl,  23 
showed  a  tumor  of  the  hypophysis  and  seven  times  a  tumor  in  the 
region  of  the  hypophysis.  In  at  least  one  case  the  hypophysis  was 
macroscopically  normal.  A  study  of  the  hypophysis  in  these  cases 
has  thrown  very  little  light  on  the  subject  on  account  of  the  involve- 
ment of  both  lobes,  either  flirectly  by  the  growth  or  indirectly  by 
pressure  or  circulatory  disturbance.  The  rare  but  still  occasional 
association  of  adiposity  with  acromegaly  might  be  interpreted  as 
speaking  against  a  common  origin,  viz.,  the  anterior  lobe  for  these 
two  disturbances.  These  two  conditions,  however,  are  both 
developmental  in  character,  one  selecting  the  bony  skeleton,  the 
other  the  soft  parts.  It  would  not  be  more  unusual,  as  Strada  has 
stated,  than  the  occasional  association  of  mA^-xedema  and  hyper- 
thyroidism in  the  same  individual.  It  is  not  necessary,  however, 
to  conclude  that  lessened  secretion  of  the  anterior  lobe  is  responsible 
for  the  Frohlich  syndrome.  There  may  occur  a  modification  of  the 
secretions  due  to  a  change  in  the  character  of  the  cells  in  the  anterior 
lobe,  as  has  been  noted  during  pregnancy,  where  there  occurs  a  great 
increase  in  the  chromophobe  cells  with  marked  change  in  their 
histological  character  and  quite  probably  change  in  the  character 
of  their  secretion.  At  the  same  time  there  is  a  corresponding 
reduction  of  the  chromophil  cells.  Accompanying  these  changes 
there  is  often  a  tendency  to  adiposity  and  especially  rather  marked 
and  characteristic  thickness  of  the  face.  The  most  convincing 
evidence,  however,  that  PVohlich's  syndrome  is  due  to  the  anterior 
lobe  is  furnished  by  the  experimental  findings  in  dogs.  Removal 
of  the  posterior  lobe  is  not  followed  by  any  serious  consequences, 
the  animals  recover  and  later  fail  to  show  any  anomalies  of  growth 
(Paulesco,  Gushing,  Ascola).  However,  when  a  considerable 
portion  of  the  anterior  lobe  of  a  young  dog  is  removed,  and  the 
animal  recovers  from  the  operation,  he  later  develops  the  Frohlich 
syndrome  of  delayed  development,  adiposity,  and  failure  of  sexual 
development.  This  evidence  is  very  conclusive  and  to  my  mind 
far  outweighs  all  our  other  information.  While  it  is  too  early  to 
say  that  Frohlich 's  syndrome  if  associated  with  the  hypophysis 
must  be  due  to  disturbances  of  the  anterior  lobe,  it  seems  highly 
probable  that  eventually  this  will  prove  to  be  the  case.  The 
anterior  lobe  would  then  be  responsible  for  all  developmental 
anomalies;  the  function  of  the  posterior  lobe  to  furnish  secretions 
which  affect  the  cardiovascular  apparatus,  the  kidne\',  the  uterine, 
intestinal,  and  urinary  bladder  contractions  and  the  secretion 
from  the  mammary  gland. 

Organotherapy  in  the  treatment  of  Frohlich's  syndrome  has  not 
given  very  definite  results.  Gushing  has  reported  a  few  cases  where 
the  administration  of  the  entire  hypophysis  has  caused  reduction 
in  weight  and  an  improvement  in  the  mental  condition.    Reported 
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changes  in  the  mental  condition  in  this  class  of  patients  must  be 
accepted  with  a  certain  amount  of  reserve,  as  the  parents  or  friends 
of  the  mentally  defective  are  usually  most  optimistic  when  an 
effort  is  made  by  the  physician  to  improve  conditions.  Gushing, 
in  his  cases,  has  administered  9  grains  daily  in  divided  doses  of  the 
powdered  entire  gland.  Patients  with  hypophyseal  tumor  and 
Frohlich's  syndrome,  after  operative  removal,  have  been  relieved 
of  the  pressure  symptoms,  but  little  change  has  occurred  m  the 
adiposity,  growth  of  hah,  or  sexual  condition. 

Adiposis  Dolorosa,  or  Dercum's  Disease.  Only  passing 
mention  will  be  made  of  the  possible  relation  of  this  condition  to 
the  hypophysis.  Falta  has  collected  from  the  literature  11  cases 
with  autopsy.  Three  of  these  had  hypophyseal  tumors  and  4 
others  on  microscopic  examination  pathological  changes  of  a 
variable  character.  Plyperplasia  of  the  cellular  elements  of  the 
anterior  lobe  was  found  hi  some  and  in  others  increased  coimective- 
tissue  formation.  Even  more  constant  pathological  changes  have 
been  detected  in  the  thyroid  of  these  individuals,  and  it  is  too 
early  to  state  whether  either  or  both  of  these  glands  have  anything 
to  do  with  Dercum's  disease. 

Diabetes  Insipidus.  ^lagnus,  Schaefer,  and  Herring  first 
called  attention  to  the  diuretic  action  of  extracts  from  the  posterior 
lobe.  This  action,  they  reported,  is  partly  due  to  dilatation  of  the 
renal  vessels  and  in  part  due  to  direct  stimulation  of  the  renal  cells, 
and  apparently  independent  of  any  direct  effect  on  bIood-pressm"e. 
The  diuresis  continues  long  after  the  blood-pressure  has  returned 
to  normal,  and  could  still  be  excited  after  repeated  injections, 
which  result  in  a  fall  in  pressure.  In  some  instances  diuresis  occurred 
without  increase  in  the  size  of  the  kidney,  showing  that  it  could  not 
be  due  to  renal  (Hlatation  but  probably  a  result  of  iiicreased  activity 
of  the  renal  cells,  although,  as  a  rule,  dilatation  of  the  renal  vessels 
was  associated  with  the  increased  urinary  output.  In  these  first 
experiments  Schaefer  and  Herring  worked  with  cats,  using  the 
extract  intravenously  and  report  quite  constant  evidence  of  diuresis. 
In  dogs,  however,  in  7  out  of  19  experiments,  instead  of  diuresis, 
a  diminished  flow  of  urine  was  observed.  AVith  rabbits  2  out  of  16 
had  a  diminished  urinary  output  after  the  mtravenous  injection  of 
the  extract.  They  explain  this  phenomenon  by  the  presence  of 
both  a  constrictor  and  dilator  substance  for  the  renal  vessels;  when 
the  former  predominates  lessened  urmary  output  results.  When 
given  subcutaneously  to  cats,  diuresis  was  observed  in  only  25 
per  cent.,  of  the  tests,  and  when  given  by  mouth,  diuresis  was  never 
observed.  To  show  the  fallacy  of  therapeutic  reasoning,  after 
the  publication  of  Schaefer's  work,  extracts  of  the  hypophysis 
were  placed  on  the  market  and  recommended  as  diuretic  when 
taken  by  mouth.  At  this  time  we  made  some  clinical  observations 
wdth  this  extract  and  found  that  even  when  gi\'en  in  very  large 
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doses  it  had  no  diuretic  action.  Von  Velden  has  shown  that  pituitrin, 
when  given  subcutaneously  in  doses  of  0.5  c.c.  to  normal  individuals, 
never  excites  diuresis,  but,  on  the  other  hand,  lessens  the  luinary 
output.  This  reduction  at  times  may  reach  50  per  cent.  During 
the  past  three  years,  at  Cook  County  Hospital,  we  have  studied 
the  effect  of  pituitrin  given  subcutaneously  in  •'•onsiderable  number 
of  cases  of  both  normal  and  nephritic  individuals,  and  in  none 
of  these  have  we  been  able  to  demonstrate  a  diuretic  action.  When 
any  effect  was  observed  on  the  urinary  output  it  was  invariably  a 
reduction.  From  observations  made  m  a  patient  with  diabetes 
msipidus,  using  mtravenous  injection,  it  would  appear  that  lessened 
urinary  output  results  from  this  method  of  administration.  Von 
Velden  has  also  showii  that  following  its  use  there  is  a  marked 
reduction  in  the  Xacl  output  but  no  constant  effect  on  the  phos- 
phorus or  nitrogen  excretion. 

This  effect  of  posterior  lobe  extract  is  in  perfect  harmony  with 
the  findings  m  diabetes  insipidus,  and  furnishes  additional  evidence 
that  one  of  the  activities  of  the  hypophysis  is  to  inhibit  the  activity 
of  the  kidney. 

Diabetes  insipidus  may  be  produced  experimentally  by  a  variety 
of  procedures.  Bernard  first  demonstrated  that  puncture  of  the 
floor  of  the  fourth  ventricle  just  anterior  to  the  glycosuria  center 
would  cause  marked  polyuria.  Kahler  reports  there  is  no  part 
of  the  cerebellum,  pons,  or  medulla  where  experimental  lesions  may 
not  excite  marked  polyuria.  In  addition  cuttmg  the  greater 
splanchnic  nerves  in  dogs  gives  rise  to  marked  polyuria. 

Clinically  the  most  frequent  cause  of  diabetes  insipidus  is  lesions 
of  the  cerebrum,  tumors  at  the  base  of  the  brain,  and  especially 
syphilitic  basilar  meningitis.  That  lesions  of  the  hypophysis  are  a 
frequent  cause  of  diabetes  msipidus  has  long  been  suspected  as 
dialDctes  insipidus  is  a  frequent  complication  of  acromegaly  and 
dystrophia  adiposogenitalis.  It  is  very  frequently  associated  with 
bitemporal  hemianopia,  a  finding  highly  suggestive  of  a  hypophyseal 
lesion.  Kraus  in  34  cases  with  bitemporal  hemianopia  found  asso- 
ciated diabetes  insipidus  in  7  and  Steinhaus  in  50  cases,  diabetes 
insipidus  in  11.  Simmonds,  in  Hamburg,  has  recently  reported  the 
interesting  observation  that  ui  500  autopsies  he  found  9  metastatic 
carcinomas,  all  in  the  posterior  lobe  of  the  hypophysis,  and  in  3  of 
these  there  was  a  history  of  diabetes  insipidus.  He  refers  'espe- 
cially to  the  frequency  with  which  metastases  are  found  in  the 
hypophysis  in  mammary  carcinoma.  Erdheim  has  also  reported 
diabetes  insipidus  due  to  a  metastic  growth  in  the  hypophysis  from 
a  primary  breast  tumor.  At  present  I  have  made  under  observa- 
tion a  patient  who  was  operated  on  for  carcinomaof  the  breast  a 
year  ago  and  who  is  now  complaining  of  a  marked  polyuria,  and 
my  attention  has  recently  been  called  to  another  case  with  diabetes 
insipidus  associated  with  a  mammary  carcinoma. 
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These  observations  are  of  special  interest  by  reason  of  the  tumor 
being  found  in  the  posterior  lobe.  On  account  of  the  hypophysis 
being  encased  in  the  sella  it  is  often  difficult  to  determine  when  a 
tumor  is  present,  whether  the  symptoms  arise  from  the  lobe  involved, 
or  as  a  result  of  pressure  on  the  unin\'olved  portion.  In  several 
of  Simmond's  cases,  however,  the  tumor  was  so  small  that  it  could 
have  exerted  little  if  any  pressure.  It  is  also  only  reasonable  to 
assume  that  the  effect  on  the  lobe  would  be  to  lessen  its  functional 
activity.  This  point  is  of  considerable  importance  as  following  the 
reports  on  the  supposed  diuretic  action  of  the  pars  intermedia, 
Schaefer,  Frank,  Cushmg  and  others  have  endeavored  to  explain 
hypophyseal  diabetes  insipidus  on  the  overactivity  of  the  posterior 
lobe.  Animal  experimental  work  does  not  furnish  any  very  clear-cut 
evidence.  After  complete  hyposectomy  there  is,  as  a  rule,  only 
a  transient  polyuria  lasting  two  or  three  days.  In  a  few  of  Cushing's 
dogs  this  was  prolonged  for  a  week.  With  complete  removal  of 
either  the  anterior  or  posterior  lobe  this  same  transient  polyuria 
was  observed,  but  never  after  any  of  the  removals  was  there  a 
permanent  marked  polyuria.  These  results  are  the  same  as  those 
obtained  by  Schaefer  after  stimulation  of  the  hypophysis  with  the 
thermocautery,  as  after  this  procedure  a  polyuria  of  three  or  four 
days'  duration  was  observed.  As  far  as  can  be  determined  from  the 
literature  no  one  after  partial  or  complete  removal  of  the  hypophysis 
has  produced  a  permanent  polyuria  resembling  diabetes  insipidus. 
Cushing's  work  shows,  however,  that  when  one  of  these  polyuric 
dogs  received  h\'podermically  an  extract  of  the  posterior  lobe 
that  with  few  exceptions  it  was  followed  by  a  lessened  output  of 
urine.  Thus  furnishing  evidence  that  in  dogs,  as  in  man,  in 
conditions  of  polyuria  extracts  of  the  posterior  lobe  reduced  the 
urinary  output. 

The  most  conclusive  evidence  that  diabetes  insipidus  when 
associated  with  the  hypophysis  is  due  to  lessened  rather  than 
increased  secretion  of  the  posterior  lobe  is  furnished  by  clinical 
observation.  Frank,  Biack,  Farmi,  Sereboullet,  Hoppe-Seyler, 
von  der  Velden,  Lichtwitz,  Shomeyer,  and  others  have  showai 
that  in  diabetes  insipidus  the  subcutaneous  injection  of  extracts 
of  the  posterior  lobe  will  lessen  the  urinary  output  50  or  more  per 
cent.  When  1  c.c.  of  pituitrin  is  given  twice  daily  this  lessened  out- 
put 'may  be  maintained  apparently  indefinitely.  With  the 
diminished  amount  of  urine  there  is  an  increased  specific  gravity, 
and,  as  C.  Velder  has  shown,  a  lessening  of  the  chloride  elimination, 
but  no  material  change  in  the  total  output  of  phosphorus  or  nitrogen. 
A  patient  recently  under  our  observation  had  diabetes  msipidus 
of  eight  years'  duration,  probably  due  to  s\'philis.  The  average 
urinary  secretion  was  5  liters.  When  given  twice  daily  a  sub- 
cutaneous injection  of  1  c.c.  of  pituitrin  there  was  a  drop  in  urine 
to  3  liters  with  increase  m  specific  gravity.    The  blood  urea-nitrogen 
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before  the  use  of  pituitrin  was  high  (31  mg.  per  100  c.c.j.  After 
the  pituitrin  had  been  used  several  days  the  urea-nitrogen  fell  to 
22  mg.  As  this  was  a  single  observation  it  is  of  little  value,  but 
of  interest  as  showing  in  this  particular  case  with  the  reduction 
of  water  output  there  had  been  an  increased  urea  elimination. 
Following  a  single  intravenous  injection  of  0.7  c.c.  the  urinary 
output  during  the  following  twenty-four  hours  fell  to  1100  c.c, 
and  the  patient  stated  that  for  the  first  time  in  eight  years  he  had 
not  risen  in  the  night  to  urinate.  Large  amounts  of  pituitrin  by 
mouth  and  0.3  gm.  doses  of  powdered  anterior  lobe  by  mouth 
were  without  effect. 

Glycosuria.  It  is  generally  conceded  that  patients  with 
acromegaly  very  frequently  show  either  a  transitory  or  permanent 
glycosuria.  Borchard  collected  170  cases  of  acromegal\'  from  the 
literature  in  63  (or  35.5  per  cent.),  of  which  sugar  was  found  in 
the  urine.  In  5  additional  cases  there  was  a  definite  alimentary 
glycosuria.  Schlesinger  and  Borchard  and  Cushing  have  reported 
single  cases  in  which,  in  the  later  course  of  the  disease,  the  lessened 
sugar  tolerance  was  changed  to  an  increased  tolerance.  Inasmuch 
as  acromegaly  is  thought  to  be  associated  with  hyperplasia  of  the 
posterior  lobe,  it  might  be  assumed  that  this  portion  of  the  gland 
was  responsible  for  the  glycosuria.  Cushing-,  however,  expresses 
the  view  that  the  glycosuria  observed  in  acromegaly  is  due  to 
hyperplasia  of  the  posterior  lobe  and  that  the  increased  sugar 
tolerance  which  may  develop  later  is  due  to  the  hypoplasia  of  the 
posterior  lobe,  which  he  believes  not  infrequently  occurs  late  in 
the  course  of  the  disease.  Accepting  the  theory  that  Frohlich's 
syndrome  is  due  to  hypoplasia  of  the  posterior  lobe,  he  believes 
that  a  factor  in  the  adiposity  is  the  increased  sugar  tolerance.  In 
other  words,  he  considers  the  posterior  lobe  as  playing  an  important 
role  in  sugar  metabolism.  When  overactive,  lessened  tolerance 
occurs,  and  when  underactive,  an  increase  of  tolerance  above  the 
normal.  He  reports  an  invariable  glycosuria  in  rabbits  after  intra- 
venous injection  of  extracts  from  the  posterior  lobe.  It  may  bt 
said  that  these  views  of  Cushing  have  not  been  generally  confirmed 
by  other  observers.  During  the  past  year  Forschbach  and  Severin 
have  studied  the  sugar  tolerance  in  acromegaly,  Frohlich's  syndrome, 
and  in  hypophyseal  tumors  without  developmental  disturbances. 
Their  results  show  there  is  a  lack  of  constancy  of  the  sugar  tolerance 
in  each  of  these  conditions.  Two  patients  with  acromegaly,  one  of 
fifteen  years'  duration,  showed  marked  increased  sugar  tolerance, 
another  of  twelve  years'  duration  a  lessened  tolerance;  two  Frohlich 
syndromes  had  a  normal  tolerance,  and  3  cases  of  hypophyseal 
tumors,  without  developmental  disturbance,  an  increased  tolerance. 
Bernstein  reports  two  Frohlich  syndromes  with  normal  sugar 
tolerance  and  two  others  with  increased  sugar  tolerance.  Recently, 
Woodyatt,  with  his  new  method;  studied  the  sugar  tolerance  in  a 
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patient  of  mine  with  diabetes  insipidus  and  Frohlich's  syndrome, 
of  eight  years'  dm-ation  and  did  not  detect  any  variation  from  the 
normal.  Beheving  that  this  sugar  tolerance  was  due  to  a  hormone 
arising  in  the  posterior  lobe,  Weed,  Gushing,  and  Jacobson  after 
sectioning  the  cord  and  stimulating  the  hypophysis  were  able  to 
produce  glycosuria.  Keeton  and  Becht  have  repeated  this  experi- 
ment, but  instead  of  cutting  the  cord  have  severed  the  splanchnics 
and  have  been  unable  to  cause  a  hyperglycemia  by  stimulating  the 
hypophysis.  They  did  show,  however,  that  electrical  stimulation 
of  the  hypophysis  in  dogs  gave  rise  to  a  hyperglycemia,  while  this 
did  not  occur  in  stimulation  of  the  adjacent  structures. 

Experimental  efforts  to  produce  glycosuria  in  animals  by  injecting 
extracts  of  the  hypophysis  give  conflicting  results;  Borchard 
obtained  positive  results  in  28  out  of  35  rabbits  and  5  out  of  7  dogs. 
Pal's  results  were  negative,  Franchini  with  22  rabbits  had  2  positive 
results.  Lewis  and  INIiller  injected  30  rabbits,  15  with  anterior 
and  the  same  number  with  positive  lobe  extracts,  and  only  1  animal 
in  each  series  developed  glycosmia.  Very  recently  Bernstein 
reported  that  he  was  unable  to  produce  glycosiu-ia  by  extracts  of 
either  the  anterior  or  posterior  lobe. 

From  these  conflicting  results  it  is  apparently  impossible  to 
determme  the  role,  if  any,  of  the  hypophysis  in  sugar  metabolism. 
The  readiness  with  which  glycosuria  appears  after  a  multitude  of 
disturbance  to  the  brain  adds  to  the  confusion.  Falta  reports 
transitory  glycosuria  in  20.8  per  cent,  of  skull  fractures  of  convexity 
and  23.8  per  cent,  of  basal  fractiu'es,  and  in  9.3  per  cent,  of  severe 
head  injuries  without  fracture.  Glycosuria  is  common  in  tumors 
in  various  parts  of  the  brain,  and  especially  of  the  floor  of  the 
fourth  ventricle.  The  readiness  with  which  glycosuria  appears  in 
animals  after  anesthesia  renders  it  difficult  to  draw  conclusions  as 
to  the  cause  of  glycosuria  after  operative  measures  in  the 
hypophysis. 

Galactogogue  Action.  Ott,  in  1910,  discovered  the  galactogogue 
action  of  the  hypophyseal  extract.  He  found  that  when  given 
intravenously  to  goats  or  cats  there  appears  within  one-half  minute 
a  marked  increase  in  the  amount  of  milk  excreted  from  the  breast. 
When  given  subcutaneously  to  lactating  women  similar  results 
are  obtained.  The  milk  after  the  administration  of  the  hypophyseal 
extract  is  especially  rich  in  fat.  This  might  appear  to  have  some 
practical  value  in  increasing  and  improving  the  quality  of  milk 
output.  It  has  been  shown,  however,  that  in  the  second  milking 
after  the  injection  there  is  a  reduction  below  normal  m  the  quantity 
of  milk,  and  the  percentage  of  fat  is  decreased  so  that  the  total 
output  and  fat  content  in  the  twenty-four  hoiu-s  is  not  increased. 
Simpson  and  Hill  have  shown  that  an  immunity  is  rapidly  acquired 
in  goats  after  its  prolonged  use,  the  eft'ect  on  the  quantity  and  fat 
content  becoming  much  less  apparent.     This  galactogogue  sub- 
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stance  is  present  only  in  the  posterior  lobe.  Herring  has  made  the 
interesting  observation  that  the  anterior  lobe  of  the  hypophysis  of 
some  reptiles  contains  a  galactogogue  agent.  The  galactogogue 
action  of  the  extract  does  not  run  parallel  to  its  vascular  action, 
and  the  belief  is  that  it  acts  directly  on  the  secretory  cells  of  the 
mammary  gland. 

The  hypophysis  during  pregnancy  undergoes  a  hypertrophy  and 
hyperplasia.  These  changes,  however,  are  apparently  confined  to 
the  anterior  lobe,  the  chromophobe  cells  being  changed  into  a  special 
cell  of  pregnancy,  which  after  confinement  reverts  back  again  to  the 
normal  chromophobe  cell.  The  posterior  lobe,  which  is  the  source  of 
the  galactogogenic  substance,  does  not,  as  far  as  is  known,  undergo 
any  change  either  diu-ing  pregnancy  or  lactation. 

Osteomalacia.  The  etiology  of  osteomalacia  is  still  undetermined. 
It  has  been  ascribed  by  different  observers  to  disturbed  function 
of  the  ovaries,  suprarenals,  parathjToid,  and  hypophysis.  These 
results  are  so  conflicting  that  it  is  impossible  to  say  whether  any  of 
the  ductless  glands  are  concerned  in  its  development.  Bossi, 
Christolette  and  others  have  reported  improvement  after  the  use 
of  adrenalin,  and  Bab  has  reported  beneficial  results  after  the 
use  of  pituitrin,  and  Pal  after  feeding  with  extracts  of  the  anterior 
lobe. 

Use  in  Cardiovascular  Condition.  Pituitrin  when  given  intra- 
venously, much  less  constantly  when  given  intramuscularly,  causes 
a  gradual  and  rather  prolonged  rise  in  blood-pressure  w4th  slight 
slowing  of  the  heart.  The  rise  in  pressure  is  due  to  vascular  con- 
striction, the  drug  acting  directly  upon  the  musculature  in  the 
vessel  wall,  resembling  in  this  respect  barium  chloride.  This 
slowing  of  the  heart  is  due  chiefly  to  stimulation  of  the  cardio- 
inhibitory  mechanism  and  partly  to  direct  effect  on  the  heart  muscle. 
It  is  generally  thought  that,  as  a  result  of  direct  action  on  the  muscle, 
the  heart's  contractions  are  strengthened.  Wiggers,  however, 
believes  its  effect  on  the  heart  is  depressive  at  least  in  the  majority 
of  instances. 

Judging  from  the  literature,  hypophyseal  extracts  have  not  been 
used  extensively  in  cardiac  condition.  A  few  references  have  been 
made  to  their  value  in  the  cardiovascular  disturbances  in  the  acute 
infection.  ]\Iore  clinical  observations  must  be  made,  however, 
before  it  can  be  determined  whether  pituitrin  is  of  real  value  in 
these  conditions. 

Action  on  the  Uterine  Musculature.  Extracts  of  the  posterior 
lobe  of  the  hypophysis  stimulates  uterine  contraction  by  its  direct 
action  on  the  unstriated  muscle.  Apparently  the  reaction  of  the 
uterus  varies  somewhat  in  different  animals.  In  guinea-pigs  it 
has  a  m.arked  action  on  both  the  pregnant  and  virgin  uterus;  in 
rabbits  only  in  the  pregnant  uterus.  During  the  past  four  years 
there  has  developed  a  very  extensive  literature  on  the  value  of 
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pituitrin  and  allied  preparation  in  stimulating  the  uterus  during 
labor.  The  results,  on  the  whole,  are  quite  favorable,  .and,  provided 
a  proper  selection  of  cases  is  made,  is  largely  free  from  danger.  It 
should  only  be  used  in  the  second  stage  of  labor  when  the  os  is  well 
dilated.  In  the  earlier  stages  of  pregnancy  it  is  contraindicated, 
as  it  may  excite  uterine  contractions  without  dilatation  of  the  os. 
When  the  os  is  dilatated  and  uterine  contractions  are  feeble,  1  to  2 
c.c.  of  pituitrin  intramuscularly  may  be  of  considerable  value. 
The  pituitrin  may  also  be  of  value  in  postpartum  hemorrhage. 

Effect  of  Intestinal  Peristalsis.  Bayer  and  Peter  have  shown 
that  the  posterior  lobe  extracts  cause  first  a  lessening  of  the  tonus 
and  peristaltic  action  of  the  intestine,  soon  followed,  however,  by 
increased  tonus  and  greatly  increased  peristalsis.  After  the  use  of 
the  extract,  peristalsis  may  be  excited  in  an  isolated  piece  of  intestine 
in  which  all  rhythmical  contraction  had  ceased.  Klotz  and  others 
have  recommended  extracts  of  the  posterior  lobe  for  postoperative 
peritonitis.  Here  absence  of  vascular  tone  in  the  splanchnics,  of 
toxic  origin,  is  largely  responsible  for  the  distention.  The  extract 
by  acting  directly  on  the  musculature  of  the  vessel  wall,  and  at  the 
same  time  stimulating  intestinal  peristalsis,  should  tend  to  relieve 
the  condition.  He  reports  decidedly  beneficial  results  in  twenty 
patients.  He  used  pituitrin  intravenously,  dilutmg  it  with  normal 
salt  solution  and  injecting  very  slowly.  He  has  also  used,  with 
beneficial  results,  intramuscular  injections  of  2  c.c.  Klotz  and 
others  have  also  used  pituitrin  with  apparent  good  results  in  the 
treatment  of  mild  intestinal  obstruction  and  in  postoperative 
intestinal  stasis.  During  the  past  two  years  I  have  used  pituitrin, 
1  c.c.  hitramuscularly,  in  the  treatment  of  the  abdominal  distention 
complicating  pneumonia,  but  have  never  observed  any  beneficial 
results.  Perhaps  if  used  intravenously  desirable  action  might  be 
obtained. 

Action  on  the  Bladder.  Frankl  Hochwart  and  Frohlich,  in  1910, 
reported  marked  increase  in  bladder  contraction  in  cats  after  the 
use  of  pituitrin.  Here  again  it  affects  directly  the  unstriated 
muscle.  During  the  past  few  years  several  favorable  reports  have 
appeared  on  its  value  in  causing  spontaneous  empyting  of  the 
bladder  and  thus  avoiding  catheterization  after  confinement 
(Cahor,  Schirmer),  and  following  operation  on  the  pelvic  organs 
(Jasches).    The  usual  dose,  1  to  2  c.c,  is  given  intramuscularly. 

Control  of  Hemorrhage.  On  account  of  its  action  on  unstriated 
muscle  we  can  readily  see  how  ])ituitrin  might  be  of  value  in  uterine 
hemorrhage  of  certain  character,  especially  postpartum  hemor- 
rhage. It  is  more  difficult  to  explain  why  it  should  have  an  effect 
on  hemorrhage  elsewhere.  It  is  true  it  acts  as  a  vasoconstrictor, 
and  agents  of  this  character  do  not  necessarily  affect  all  vessels 
in  the  same  manner.  Adrenalin,  for  instance,  is  a  powerful  vaso- 
constrictor, but  dilates  the  coronary  arteries.     A  vasoconstrictor 
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which  affected  certain  bloodvessels  without  raising  the  general 
blood-pressure  might  have  a  hemostatic  effect  in  organs  where 
vasoconstriction  occurred.  As  a  rule,  however,  vasoconstrictors 
by  raising  blood-pressure  interfere  with  the  fixation  of  the  clot, 
and  are,  therefore,  contraindicated  in  hemorrhage,  ("elilli,  in  1914, 
recommended  posterior  lobe  extracts,  given  subcutaneously  for  the 
control  of  hemorrhage  in  nasal  and  throat  operation.  Since  then 
there  has  been  confirmation  of  his  results.  Rist,  in  1913,  and  later 
]\linet  and  Martin  recommended  this  agent  for  the  treatment  of 
hemorrhage  in  puhr.onary  tuberculosis.  The  former  gave  0.5  c.c. 
intravenously.  It  is  a  question  whether  with  a  severely  ill  tuber- 
culous patient  it  would  be  advisable  to  give  the  drug  intravenously 
on  account  of  the  danger  of  exciting  vomiting  and  vertigo.  Kahn 
and  Gordon,  who  have  studied  the  effect  of  pituitrin  on  blood 
coagulation,  report  reduction  of  the  coagulation  time  by  half;  in 
this  respect  it  behaves  like  adrenalin  (von  den  Veldenj.  If  time 
should  show  that  pituitrin  acts  as  a  hemostatic  it  will  probably  be 
explained  on  its  effect  on  coagulation  rather  tliau  its  vasoconstrictor 
action. 

This  concludes  the  therapeutic  application  of  hypophyseal 
extracts.  It  will  be  noted  that  these  results  were  obtained  only 
with  extracts  from  the  posterior  lobe.  They  must  be  given  sub- 
cutaneously, intramuscularly,  or  intravenously  to  obtain  any 
action.  By  mouth,  like  adrenalin,  they  are  inactive.  Perhaps 
time  will  show  that  the  anterior  lobe  may  be  of  value  in  stimulating 
growth  and  sexual  activity,  but  experimental  and  clinical  evidence 
of  this  action  is  still  lacking. 

In  closing,  mention  should  be  made  of  the  use  of  posterior  lobe 
extracts  in  the  treatment  of  bronchial  asthma.  On  accovmt  of 
pituitrin  having  an  effect  on  blood-pressure  somewhat  resembling 
adrenalin,  several  publications  have  appeared  recommending  its 
use  in  bronchial  asthma.  This  is  apparently  wrong.  Pal,  Frohlich 
and  Pick,  Baehr  and  Pick,  and  others  have  shown  that  pituitrin 
produces  bronchial  spasm,  while  the  relief  given  by  adrenalin,  is  due 
to  its  power  to  dilate  the  bronchi.  Baehr  and  Pick  have  also  shown 
that  when  combined  with  adrenalin  the  pituitrin  action  on  the 
bronchi  is  inhibited  by  the  adrenalin.  This  probably  accounts  for 
the  beneficial  action  of  a  proprietary  preparation  containing 
pituitrin  and  adrenalin  recommended  for  the  treatment  of  asthma. 

As  a  complete  bibliography  may  be  found  in  Biedl's  Innere 
Sekretion,  1913,  2d  edition,  only  a  few  of  the  more  recent  references 
will  be  given. 
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Pennsylvania.) 

In  this  study  are  reported  the  results  obtained  from  the  deter- 
mination of  Ambard's  quotient  of  renal  efficiency  (as  modified  by 
]McLean)  in  a  series  of  clinical  cases  with  and  without  nephritis. 
Ambard's  quotient  was  the  outcome  of  a  series  of  studies  beginning 
with  that  of  Ambard  and  Papin,^  in  1909,  upon  the  laws  governing 
the  concentration  of  urea  in  urine.  Previous  workers  had  noted 
the  difficulty  of  securing  a  constant  urea  concentration  in  the 
urine  of  either  man  or  animals  even  on  carefully  controlled  diets. 
Ambard  and  Papin  found,  however,  that  in  the  dog  an  exclusively 
meat  diet  with  as  much  water  as  the  animal  desires  produces  a 
urine  of  remarkably  uniform  urea  concentration.  This  concentration 
of  urea  under  these  conditions  is  independent  of  the  protein  content 
of  the  diet  and  is  the  maximal  urinary  urea  concentration  for  that 
animal.  Any  factor  which  unduly  increases  the  animal's  thirst, 
such  as  the  feeding  of  bread  or  of  salt,  a  diarrhea,  or  an  inadequate 
supply  of  food,  will,  if  water  is  freely  available,  disturb  this  relation 
in  the  urea  excretion  and  lower  the  concentration  of  the  urea  in  the 
urine.  These  authors  further  observed,  however,  that  the  kidney 
can  eliminate  a  much  larger  amount  of  urea  in  a  unit  time  if  the 

1  fitude  .sur  les  concentrations  urinarires,  Arch,  internat.  do  physiol.,  1909,  viii,  437. 
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secretion  be  accomplished  at  a  lower  concentration.  When  the  renal 
parenchyma  was  sufficiently  reduced  experimentally  the  animal 
could  eliminate  urea  only  at  a  lower  concentration.  At  this  lower 
concentration,  however,  a  very  large  amoimt  of  urea  could  be 
excreted  as  the  result  of  a  polyuria,  only  following  the  stimula- 
tion from  an  accumulation  of  urea  in  the  blood.  Ambard-  showed 
that  both  in  the  dog  and  in  man,  if  a  constancy  of  the  urea 
concentration  in  the  urine  is  maintained,  the  square  root  of  the 
urea  eliminated  in  the  urine  during  any  unit  of  time  is  closely 
proportional  to  the  concentration  of  the  urea  in  the  blood  in  any 
given  individual,  and  that  this  law  (Ambard's  first  law)  holds  for 
nephritis  as  well  as  for  the  normal  kidney.  The  unit  of  time  used 
for  measuring  the  urea  excretion  must,  however,  be  short  (about  ah 
hour  or  less),  since  the  continual  variations  in  both  the  rate  of  urea 
excretion  and  the  concentration  of  the  blood  urea  will  otherwise 
cause  apparent  discrepancies  in  their  interrelations.  Variations 
in  the  concentration  of  the  urea  in  the  urine  alter,  however,  the 
relation  between  the  rate  of  urea  excretion  and  the  urea  concen- 
tration of  the  blood.  An  effort  was  made  by  Ambard''  to  define 
mathematically  the  effect  of  this  factor  of  concentration.  To  do 
so,  however,  was  not  easy,  because  of  the  extreme  difficulty  of 
obtaining  subjects  in  which,  with  varying  urinary  urea  concen- 
tration, the  Vjlood  urea  concentration  remained  constant.  After 
many  examinations,  two  subjects  in  which  these  conditions  were 
realized  were  observed,  and  from  them  Ambard  concluded  (second 
law)  that  if  the  blood  urea  remains  at  a  constant  concentration, 
the  rate  of  urea  excretion  is  inversely  proportional  to  the  square 
root  of  the  urea  concentration  in  the  urine.  The  validity  of  this 
second  law  was  by  no  means  so  well  established  by  Ambard's  work 
as  was  his  first.  On  the  basis  of  these  two  laws,  Ambard  and 
WeilP  developed  a  formula  into  which  was  introduced  with  these 
two  factors,  in  the  relations  stated,  an  additional  factor  designed  to 
compensate  for  the  variations  in  weight  between  different  individuals 
arbitrarily  selecting  70  kilos  as  the  standard  weight.  They  also 
adopted  in  this  formula  25  gms.  of  urea  per  liter  as  the  standard 
concentration  of  urea  in  the  urine.  In  its  complete  form,  Ambard's 
quotient  is  as  follows: 

Ur.^  Ur.  —  gm.  of  urea  per  liter  of  blood. 

Constant  = 7^=:-  D.    —  gm.  of  urea  excreted  in  twenty-four  hours. 

D  X_70  X  V_c^  wt.  -  wt.  of  individual  in  kilos. 

wt.  25  c.      —  gm.  of  urea  per  liter  of  urine. 

^  Rapports  entre  le  taux  de  I'uree  dans  le  sang  et  I'elimination  de  I'uree  dans 
I'urine,  Comp.  rend.  See.  de  biol.,  1910,  Ixix,  411. 

^  Rapports  de  la  quantite  et  du  taux  de  I'uree  dans  I'urine,  la  concentration  de 
I'uree  du  sang  etant  constante,  iV)id,  .506. 

■•  Les  lois  numeriques  de  la  secretion  renale  de  I'uree  et  du  chlorure  de  sodium, 
Jour,  de  physiol.  et  de  path,  gen.,  1912,  xiv,  7.53. 

VOL.    152,    NO.    4. OCTOBER,    1916.  19 


562     JONAS,    AUSTIN:   AMBARD    QUOTIENT   IN   RENAL   FUNCTION 

For  the  sake  of  simplifying  the  calculation,  and  in  order  to  make 
the  quotient  rise  and  fall  with  the  renal  efficiency  instead  of  rising 
as  the  renal  efficiency  falls,  and  vwe  versa,  as  is  the  case  with  Ambard 
and  Weill's  constant,  ^McLean'  has  transposed  the  original  formula 
without  altering  its  essential  principle,  so  that  it  stands  as  follows : 

Gm.  urea  per  24  hours    V  gms.  urea  per  liter  urine  X  8.96 

Index  =  ; ; 

Wt.  in  kilos  X  (gm.  urea  per  liter  of  blood)*. 

When  Ambard  and  Weill's  quotient  =  0.080,  the  standard 
normal,  McLean's  index  =  100.  According  to  McLean  this  index 
should  be  above  80  when  renal  function  is  normal,  and  indices  below 
80  indicate  more  or  less  impairment  of  renal  function. 

It  must  be  remembered  that  Ambard's  formula  is  constructed 
on  a  purely  empirical  basis.  The  particular  functions,  the  square 
and  square  root,  being  chosen  not  on  any  logical  grounds  but  merely 
because,  in  a  number  of  instances,  under  certain  conditions,  the  use 
of  these  functions  gave  calculated  results  agreeing  with  the  observed 
findings.  Even  though  each  of  Ambard's  laws  hold  independently 
under  the  partially  constant  conditions  of  the  original  studies,  it 
might  be  questioned  whether  the  combination  of  +hese  two  laws 
as  expressed  in  their  formula  would  necessarily  hold  under  varying 
conditions.  That  their  formula  does  frequently  accord  with  the 
observed  facts  has  been  shown  by  Ambard  and  Weill,  by  ]McLean 
and  others.  On  the  other  hand,  ^McLean,  using  his  modification, 
sometimes  obtains  indices  in  normal  individuals  exhibiting  the  wide 
range  of  from  80  to  250.  Addis  and  Watanable''  conclude  that  the 
rate  of  urea  excretion  in  man  varies  under  physiological  conditions, 
and  that  these  variations  cannot  be  completely  explained  by  the 
variations  in  the  amount  of  urea  in  the  blood  and  urine.  Pepper  and 
Austin,'  in  dogs  (using,  however,  total  nitrogen  instead  of  urea), 
found  enormous  variations  in  the  quotient  in  different  animals 
and  in  the  same  animals  under  different  conditions.  The  question 
probably  arises,  therefore,  as  to  whether  Ambard  and  Weill's 
formula  or  its  modification  is  the  precise  expression  of  the  funda- 
mental physiological  law  that  governs  the  relation  between  the 
concentration  of  urea  in  the  blood  and  in  the  urine  and  the  rate  of 
urea  excretion,  or  whether  it  is  merely  a  crude  approximation  to 
the  actual  quantitative  relation,  a  sort  of  diagram  that  indicates 
the  direction  in  which  changes  in  one  of  the  factors  concerned  will 
influence  the  others.    This  question  can  best  be  answered  by  an 

5  The  Numerical  Laws  Governing  the  Rate  of  Excretion  of  Urea  and  Chlorides 
in  Man,  Jour.  Exper.  Med.,  1915,  xxii,  212. 

^  Rate  of  Urea  Excretion;  a  Criticism  of  Ambard's  and  Weill's  Law  of  Urea  Excre- 
tion, Jour.  Biol.  Chem.,  1916,  xxiv,  203. 

'  Experimental  Studies  of  Urinar>-  and  Blood  Nitrogen  Curves  after  Feeding, 
Jour.  Biol.  Chem.,  1915,  xxii,  81. 
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investigation  of  the  quotients  obtained  in  the  same  normal  individual 
at  different  times  under  different  conditions  and  by  a  comparison 
of  the  quotients  obtained  from  different  normal  individuals.  Only 
if  these  quotients  consistently  approximate  a  constant  can  we 
accept  the  formula  as  representing  anything  more  significant  than 
a  sort  of  diagram  of  these  relations. 

A  study  of  the  quotient  derived  by  applying  Ambard's  formula 
as  modified  by  ]\IcLean  to  a  number  of  individuals  with  presiunably 
normal  kidneys  shows  at  once  that  the  quotient  obtained  is  anything 
but  constant. 


CHART   I.— CASES   WITH   PRESUMABLY    NORMAL   KIDNEYS. 
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27.67      2.82 

.24 

54 

132 

Jan. 

10,  1916         [ 

20.20-     4.80 

.16 

54 

267 

3 

Vans. 

Feb. 

1,  1916  '  29    M    Endothelioma  of 

20.9      12.0 

.21 

61 

242 

126-76 

Feb. 

5,  1916         [       ,     lymph  nodes 

28.27  1 12.61 

.24 

61 

255 

4 

Ma. 

Feb. 

1,  1916  1  46  '  M  i  Angina  pectoris 

17.18'    7.68 

.21 

75 

128 

104-70 

Feb. 

8,  1916  ! 

29,46!    6.71 

.27 

75 

124 

Feb. 

15,  1916 

16.78  (    8.16 

.24 

75 

99 

5 

Ki. 

Jan. 

27,  1916  !  . .     . .    Epilepsy 

23.04'    7.68 

.23 

70 

153 

Jan. 

21,  1916 

23.22!    5.53 

.33 

70 

64 

6 

Li. 

Nov 

8,  1915  :  50    Ml  Sciatica 

11.46  1 17.40 

.  19  1  75 

147 

115-85 

Nov 

18,  1915 

9. 18 122.97 

.22  ,77 

79 

112-74 

Nov 

30,  1915 

24.25 1 26.25 

.25    77 

219 

112-68 

7 

Gr. 

Dec. 

20,  1915    26  !  M    Bronchial  asthma: 

34.80    14.04 

.27    72 

222 

Dec. 

23,  1915                     subacute  bronchitis 

31.78 

10.45 

.24    71 

224 

8 

Em. 

Nov. 

21,  1915  :  42  1  M    S>-philitic  hepatitis 

24.52 

26.7 

.30    75 

185 

117-65 

9 

Mi. 

Jan. 

5,  1916  !  18 

M    Chronic  arthritis;  mi- 

9.60 

20.87 

.22  '63 

124 

122-70 

1     tral        regurgitation 

1 

j     with  compensation 

j 

10 

At. 

Jan. 

5,  1916 

22 

M 

Pulmonary  infarction ; 

14.16    19.15 

.31    58 

96 

116-54 

subacute  mitral  and 

aortic    regurgitation 

with  compensation 

11 

Ka. 

Feb. 

29,  1916    63 

1 

M 

Headache 

14.66 

22.88 

.31 

54 

120 

115-75 

In  this  study,  which  was  made  on  patients  in  the  medical  wards 
of  the  University  Hospital,  periods  of  72  minutes  were  employed 
(or  in  a  few  instances  slightly  larger  periods  up  to  160  minutes) 
and  the  blood  withdrawn  from  an  arm  vein  36  minutes  after  the 
period  began.  The  urea  was  determined  by  the  urease  method 
described  by  Van  Slyke  and  Cullen.^ 

The  cases  may  be  divided  into  three  groups:  First,  cases  in 
which  there  is  no  clinical  or  laboratory  evidence  of  nepln-itis,  nor 
of  marked  cardiovascular  disease,  nor  of  cardiac  decompensation; 
the  findings  in  these  cases  are  tabulated  in  Chart  I.    Second,  cases 

'  A  Permanent  Preparation  of  Urease  and  its  Use  in  the  Determination  of  Urea, 
Jour.   Biol.   Chem..   1914,  xix,  21L 
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with  definite  evidence  of  more  or  less  severe  nephritis;  tabulated 
in  Chart  II.  Third,  a  few  cases  in  which  there  is  no  definite  neph- 
ritis; but  in  which  there  is  more  or  less  vascular  disease  or  cardiac 
decompensation  or  both;  tabulated  in  Chart  III. 

CHART   III.— CASES   WITH   VASCULAR   DISEASE. 


Name. 


Diagnosis. 


Bo.      1  Nov.  22,  1915    50 


Ro. 
Hut. 


Da. 
Ki. 


Feb.  29, 
Nov.  8, 
Nov.  18, 
Feb.  27, 
Nov.  2, 
Nov.  16, 
Nov.  16, 


1916    .57 

1915  63 
1915 

1916  59 
1915    36 
1915  i 
1915 


Sclerotic  hypertension; 
I     cardiac  decompensa- 
tion 
M    Arteriosclerosis 
M  I  Myocardial  weakness 

M    Sclerotic  hypertension 
M    Chronic  myocarditis 


32.76 


9.2 
16.45 
11.25 
17.41 
22.07 
10.72 


7.1 
2.94 
4.50 
6.00 
4.32 
22.33 


.34 


56 


60 


26.55    14.62     .30 


.31 

.30  184 
.24  85 
.37  54 
.28  79 
.38    79 


38 
33 
43 
47 
64 
36 
176 


200-110 


142-  85 
122-  83 
145-  98 
170-  12 
121-  72 


CHART    IV. 


Name. 

Diagnosis. 

Date. 

Urine  urea 
per  liter. 

D. 
Urine  urea 

Ur. 
Blood  urea 

Ur 

per  24  hours. 

per  liter. 

Van  S. 

Endothelioma; 

Feb.     1,  1916 

12.00 

20.90 

.21 

.045 

lymph  nodes 

Feb.     5,  1916 

12.61 

28.27 

.24 

.045 

Ma. 

.\ngina       pectoris 

Feb.      1,  1916 

7.68 

17.18 

.21 

.051 

(very  mild) 

Feb.     8,  1916 

6.71 

29.46 

.27 

.050 

Feb.    15,  1916 

8.16 

16.78 

.24 

.058 

McC. 

Advanced  nephri- 

Dec.  17,  1915 

13.85 

.33.00 

.98 

.171 

tis 

Dec.   20,  1915 

13.45 

15.25 

1.17 

.300 

St. 

Advanced  nephri- 

Nov.    4,  1915 

4.00 

18.02 

.45 

.106 

'tis 

Nov.  15.  1915 

4.02 

18.01 

.42 

.099 

Dec.     3,  1915 

5.11 

23.70 

..30 

.062 

Ke. 


Perihepatitis 


Jan. 
Jan. 


17,  1916 
21,  1916 


Blood  urea 
per  liter. 


.23 
.22 


D. 

Urine  urea 
per  24  hours. 


C. 

Urine  urea 
per  liter. 


17.90 
20.08 


9.23 
5.22 


D  X 


Va 


54 
46 


Inspection  of  the  cases  tabulated  in  Chart  I,  ca.ses  in  which 
presumably  the  kidneys  are  normal,  shows  the  wide  variation  that 
is  observed  in  the  index  in  the  same  individual  on  different  occasions 
and  in  different  individuals.  We  ma}^  profitably  examine  certain 
of  these  cases  from  another  point  of  view.  If  those  instances  of 
repeated  examinations  on  the  same  individual  where  the  urea 
concentration  in  the  urine  was  approximately  constant  be  chosen 
we  find  five  examinations  (.see  Chart  IV)  on  two  normal  individuals. 
If  to  the  data  of  the.se  examinations  Ambard's  first  law  be  applied 
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Ur 

it  will  be  found  to  be  confirmed  in  the  first  case,  the  ratio  of     i-q 

being  constant  in  the  two  examinations  on  this  case  and  also  in  the 
first  two  examinations  of  the  second  case.  Among  the  nephritic 
cases  five  examinations  from  two  cases  exhibit  approximately 
constant  urinary  urea  concentration,  but  Ambard's  first  law  does 
not  hold  in  these  cases.  This  is,  perhaps,  due  to  progression  of  the 
renal  impairment  in  the  first  case  and  amelioration  in  the  second. 

If  we  select  from  our  data  those  non-nephritic  cases  with  repeated 
examinations  showing  constant  blood  urea  concentration  for  the 
purpose  of  verifying  Ambard's  second  law  we  can  find  only  one  case 
(see  Chart  IV).  In  this  case  Ambard's  second  law  is  but  poorly 
supported.  This  finding  is  quite  in  harmony  with  the  results 
previously  quoted  from  Pepper  and  Austin;  it  is  when  there  is 
variation  in  the  urinary  urea  concentration  that  Ambard's  formula 
most  frequenth'  gives  unsatisfactory  results.  However,  since 
variability  in  the  concentration  of  urea  in  the  urine  is  the  rule  and 
not  the  exception,  this  defect  may  seriously  impair  the  value  of 
Ambard's  formula  as  a  gauge  of  renal  function  under  ordinary 
clinical  conditions.  The  variability  which  we  have  found  in  the 
constant  at  repeated  examinations  of  the  same  non-nephritic  case 
or  in  comparing  wnth  each  other  one  group  of  non-nephritic  cases 
leads  us  to  conclude  that  Ambard's  formula  is  not  a  mathematically 
accurate  expression  of  the  behavior  of  renal  function  as  regards 
urea  excretion,  but  that  it  is  merely  a  crude  diagrammatic  indication 
of  certain  relations  between  blood  urea  and  urea  excretion  and 
urinary  urea  concentration. 

The  question  must  arise,  however,  whether  Ambard's  quotient 
or  its  modification,  in  spite  of  this  objection  that  may  be  urged 
against  it,  is  of  value  clinically  as  an  index  of  renal  function.  If 
we  can  demonstrate  that  the  quotient  gives  with  reasonable  con- 
stancy, information  evidently  more  consistent  with  the  clinical 
condition  and  subsequent  course  of  the  patient  than  does  the  careful 
inspection  of  those  factors  separately  that  go  to  make  the  quotient, 
we  might  well  employ  the  quotient  for  diagnostic  and  prognostic 
purposes.  On  the  other  hand  the  determination  of  the  index, 
because  of  the  necessity  for  great  accuracy  in  collection  of  the  urine, 
is  a  much  more  difficult  procedure  to  carry  out  than  is  the  simple 
estimation  of  the  blood  urea,  and  more  important  still  there  are 
possibilities  of  imdetected  errors  occurring  through  the  loss  of  a 
small  quantity  of  urine.  Hence,  unless  some  definite  advantage 
can  be  urged  in  favor  of  the  quotient  as  compared  ■uith  the  simple 
blood  urea  considered  with  due  regard  to  the  character  of  the 
urinar\'  excretion,  the  latter  would  appear  to  be  the  safer  criterion 
in  clinical  diagnosis  and  prognosis. 

Inspection  of  our  results  would  lead  us  to  conclude  that  if  we  are 
to  accept  McLean's  normal  blood  urea  figures,  0.20  to  0.50  gms.  per 
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liter  as  correct,  then  the  index  is  a  more  dehcate  measure  of  renal 
impairment  than  is  the  blood  urea. 

In  our  nephritic  group,  10  out  of  23  examinations  show  a  blood 
urea  within  ^McLean's  normal  figures  and  21  out  of  23  give  figures 
for  the  index  below  80,  which,  according  to  ]\IcLean,  indicates 
impairment  of  renal  function.  The  clinical  picture  would  lead  us 
to  suspect  impairment  of  renal  function  in  those  cases.  If,  however, 
we  accept  Tileston's  and  Comfort's^  figures  for  blood  urea,  0.35 
gms.  per  liter,  or  Folin  and  Denis's^^  urea  figures,  0.23  and  0.28  gm. 
per  liter  as  normal,  then  in  out  studies  the  index  no  longer  possesses 
any  advantages  over  the  blood  urea. 

Inspection  of  Chart  I  will  show  that  we  have  never  found  a  blood 
urea  in  a  normal  or  non-nephritic  individual  above  0.35  gm.  per 
liter  under  ordinary  conditions,  and  we  have,  accordingly,  accepted 
this  figure  as  the  upper  normal  limit,  which  is  in  accord  with  the 
views  of  Tileston  and  Comfort.  Accepting  0.35  gm.  per  liter  as 
the  upper  limit  of  normal,  then  it  is  readily  seen  that  in  our  nephritic 
cases  blood  urea  alone  gave  as  satisfactory  evidence  of  impairment 
of  function,  as  did  the  index  except  in  the  third  examination  of 
St.  and  in  the  case  of  Wh. 

In  the  case  of  Wh.  and  the  third  examination  of  St.  the  index  gave 
information  which  the  blood  urea  alone  would  have  failed  to  show. 

Inspection  of  Chart  III  shows  that  in  cases  in  which  in  all 
probability  the  only  impairment  in  renal  function  is  the  result  of 
arteriosclerotic  changes  or  of  renal  passive  congestion,  the  index 
may  show  pronounced  depression  while  the  blood  urea  remains 
within  normal  limits.  There  is  evidence  to  suggest,  therefore,  that 
the  index  is  at  least  in  certain  cases  a  more  delicate  gauge  of  renal 
impairment  than  is  the  blood  urea.  It  is  at  least  possible,  however, 
and  indeed  highly  probable,  that  for  clinical  purposes  of  diagnosis 
and  prognosis  these  cases  present  rather  an  argument  against  the 
use  of  the  index  and  for  the  blood  urea  than  the  reverse.  It  is  in 
part  because  the  estimation  of  the  blood  urea  often  helps  to  distin- 
guish true  nephritis  from  arteriosclerotic  lesions,  or  from  congestion 
of  the  kidney,  that  it  is  of  value  in  these  cases.  Clearly  for  this 
purpose  the  index  would  be  of  less  value,  being  too  sensitive  and  too 
readily  reduced  by  arteriosclerotic  condition  and  by  passive  con- 
gestion as  well  as  by  nephritis. 

On  examination  of  Chart  III,  which  consists  of  frank  cases  of 
nephritis,  one  fails  to  see  the  marked  variability  in  the  index  in 
individuals  in  whom  more  than  one  examination  has  been  made 
that  was  noted  in  the  non-nephritic  cases.  This  tendency  to 
constancy  of  the  index  in  cases  of  nephritis  with  impaired  function 
has  also  been  emphasized  by  McLean. 

'  The  Total  Non-protein  Nitrogen  and  the  Urea  of  the  Blood  in  Health  and 
Disease  as  Estimated  by  Folin's  Method,  Arch.  Int.  Med.,  1914,  xiv,  620. 

'"  On  Uric  Acid,  Urea,  and  Total  Non-protein  Nitrogen  in  Human  Blood,  Jour. 
Biol.  Chem.,  1913,  xiv,  29. 
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The  patient  St.  shows  marked  rise  of  the  index  on  the  fourth 
examination,  due  to  the  ehmination  of  a  urine  of  higher  urea  con- 
centration and  to  a  higher  urea  output  which  have  most  probably 
been  caused  by  large  doses  of  infusion  of  digitalis  which  he  received 
between  the  time  of  the  second  and  third  examination. 

Finally,  it  seems  possible  that  in  conditions  in  which  there  is 
either  an  extremely  high  nitrogenous  intake  or  in  which  there  is 
very  rapid  tissue  catabolism,  the  blood  urea  may  be  raised  above 
0..35  gm.  per  liter,  although  renal  function  is  quite  normal,  and  that 
this  may  be  accompanied  by  an  increased  rate  of  urea  elimination 
in  the  urine  with  a  normal  index.  In  such  cases  the  index  would 
be  a  better  gauge  of  the  state  of  renal  efficiency  than  would  the 
blood  urea  alone.  ]\IcLean  has  induced  just  such  a  condition  by 
the  administration  of  urea  to  normal  individuals.  Under  ordinary 
circumstances,  however,  such  conditions  do  not  obtain,  and  our 
conclusion  would  be  that,  as  a  rule,  the  blood  urea  alone  is  a  better 
guide  in  ordinary  clinical  diagnosis  and  prognosis  than  is  the  index. 

Conclusions.  1.  The  Ambard  formula  in  its  original  form  or 
as  modified  by  IMcLean  does  not  express  precisely  the  law  of  renal 
function  with  respect  to  the  elimination  of  urea,  and  this  is  par- 
ticularly true  as  regards  the  effect  of  urinary  urea  concentration. 

2.  The  upper  limit  of  blood  urea  in  non-nephritic  and  normal 
individuals  under  ordinary  conditions  of  diet  and  life  is  about 
0.35  gm.  urea  per  liter  of  blood.  Figures  higher  than  this  are, 
under  ordinary  conditions  of  diet,  to  be  considered  evidence  of 
impaired  renal  function. 

3.  Using  McLean's  modification  of  Ambard's  formula,  it  was 
found  that  in  the  great  majority  of  nephritic  cases  a  lowering  of  the 
index  was  accompanied  by  an  elevation  of  the  blood  urea  above 
normal  limits,  0.35  gm.  per  liter,  and  that  the  index  afforded  no 
information  of  diagnostic  or  prognostic  value  that  could  not  be  as 
readily  deduced  from  the  blood  urea  alone. 

4.  In  certain  cases  the  index  was  found  to  be  lowered  Avhen  the 
blood  urea  was  within  normal  limits.  This  was  especially  true 
in  arteriosclerotic  cases  and  in  cases  with  cardiac  decompensation, 
which  probably  detracts  from  the  clinical  value  of  the  index  as 
compared  with  that  of  the  blood  urea  rather  than  the  reverse, 
since  it  is  of  importance  to  distinguish  between  cases  of  vascular 
and  renal  character. 

5.  In  the  determination  of  the  index  there  is  a  possibility  of  error 
arising  from  undetected  incomplete  collection  of  the  urine,  which 
cannot  occur  in  the  simple  blood  urea  estimation. 

6.  The  urea  index  estimated  repeatedly  in  the  same  individual 
exhibits  wider  variations  in  the  normal  or  non-nephritic  individual 
than  in  the  nephritic. 

7.  For  purposes  of  ordinary  clinical  diagnosis  and  prognosis  the 
estimation  of  blood  urea  is  a  more  reliable  and  more  useful  guide 
than  is  the  urea  index  or  the  Ambard  quotient, 
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THE  EXPECTORANT  ACTION  OF  AMMONIUM  CHLORIDE.^ 
By  Warren  Coleman,  M.D., 

NEW    YORK. 

(From    the    Department   of    Applied    Pharmacology,    Cornell    University   Medical 
College,  and  the  Second  Medical  Division  of  Bellevue  Hospital.) 

Ammonium  chloride  is  used  so  extensively  in  the  treatment  of 
respiratory  affections  that  it  is  important  to  determine  whether  it 
does  or  does  not  possess  an  expectorant  action. 

All  of  the  text-books  on  pharmacology  which  I  have  consulted 
regard  ammonium  chloride  as  an  expectorant.  Cushny,  however, 
merely  says  that  "ammonium  chloride  is  generally  credited  with 
acting  on  the  secretion  of  the  bronchial  mucous  membrane,  which 
it  is  said  to  render  more  fluid  and  less  tenacious  and  at  the  same 
time  to  increase  considerably."  The  majority  of  text-books  on 
therapeutics  recommend  ammonium  chloride  in  the  treatment  of 
respiratory  diseases. 

In  the  discussion  of  Dr.  jNIiller's-  paper  on  "  The  Clinical  Value  of 
Expectorants,"  read  before  the  Association  of  American  Physicians, 
Dr.  Meltzer  said  "  ammonium  chloride  is,  I  believe,  a  reliable  remedy 
for  increasing  secretion  and  expectoration."  Other  speakers  ex- 
pressed themselves  in  similar  vein. 

Yet  on  the  basis  of  a  few  experiments  upon  lower  animals  in 
which  important  factors  were  not  controlled,  it  has  been  denied 
that  ammonium  chloride  in  the  usual  therapeutic  doses  acts  as 
an  expectorant  upon  patients  suffering  from  bronchitis. 

In  view  of  the  doubt  which  has  thus  been  created,  I  decided  to 
reinvestigate  the  action  of  ammonium  chloride  upon  the  bronchial 
secretion  in  man.  Patients  with  acute  or  chronic  bronchitis  were 
selected  as  subjects  for  the  experiment.  The  objections  which  have 
been  brought  against  the  validity  of  such  experiments  do  not  appear 
to  me  to  be  fundamental.  They  are  based  upon  the  assumption  that 
to  act  as  an  expectorant  a  drug  must  increase  the  total  quantity  of 
secretion  within  arbitrarily  fixed  periods.  The  generally  accepted 
definition  of  an  expectorant  is  a  drug  which  facilitiates  the  expulsion 
of  mucus  from  the  respiratory  passages.  Under  this  definition  a 
drug  may  soften  and  release  mucus  from  the  walls  of  the  bronchi 
without  increasing  the  quantity  in  twenty-four  hours.  In  fact,  if 
we  assume  a  healing  effect  of  the  drug  upon  the  inflamed  mucous 
membrane,  as  is  generally  done,  the  amount  of  secretion  for  the 
twenty-four  hours  may  at  times  be  actually  diminished.    Yet  this 

'  Presented  before  the  Association  of  American  Physicians,  Washington,  Maj'  11, 
1916. 
2  Tr.  Assn.  Amer.  Phys.,   1914,  xxix,   139. 


570     COLEMAN :   EXPECTORANT  ACTIOX   OF   AMMOXIU.M   CHLORIDE 

does  not  invalidate  tlie  conclusion  that  the  drug  is  an  exjDectorant 
in  the  sense  that  it  makes  expectoration  easier. 

ExPERHiEXTS  ox  LABORATORY  AxLMALS.  The  experiments  on 
the  action  of  ammonium  chloride  tipon  the  bronchial  secretion  of 
laboratory  animals  may  be  simimarized  as  follows: 

They  were  carried  out  on  dogs  and  cats.  The  preliminary  opera- 
tions were  done  under  chloroform  or  ether,  or  both.  The  trachea 
was  severed  in  all  experiments;  in  most  of  them  the  mucous  mem- 
brane was  exposed  for  direct  observation.  The  anesthesia  was 
prolonged  by  chloral,  chloretone,  or  urethane. 

The  conclusions  concerning  the  expectorant  action  of  the  drugs 
studied  (ammonium  chloride,  ammonium  carbonate,  antimony, 
squills,  senega,  apomorphin,  ipecacuanha,  and  pilocarpin)  were 
based  either  upon  inspection  of  the  mucous  membrane  or  the  weight 
of  a  piece  of  filter  paper  before  and  after  it  had  been  placed  in  con- 
tact with  the  mucous  membrane,  or  by  the  amount  of  secretion  which 
could  be  led  off  from  the  trachea  through  a  tube.  When  there  was 
no  visible  increase  in  the  secretion  and  no  increase  in  the  weight 
of  the  filter  paper  the  conclusion  was  drawn  that  the  drug  under 
investigation  did  not  possess  expectorant  properties. 

All  of  these  exxjeriments  are  open  to  objections  which  vitiate  the 
conclusions  drawn  from  them.    The  objections  are  as  follows: 

No  proof  is  offered  that  the  anesthetics  employed  (chloral,  chlore- 
tane,  urethanej  were  without  influence  upon  the  bronchial  secretion. 

The  evaporation  of  water  from  the  exposed  mucous  membrane 
of  the  trachea  is  left  entirely  out  of  consideration.  The  control  of 
this  factor  is  of  the  highest  importance. 

The  assumption  is  made  that  all  expectorants  produce  a  visible 
increase  m  the  bronchial  secretion  under  the  conditions  of  the 
experiments. 

Until  these  objections  have  been  met  the  negative  results  ob- 
tained cannot  be  considered  as  conclusive. 

One  of  the  arguments  advanced  to  disprove  the  expectorant 
action  of  ammonium  chloride  is  that  a  large  proportion  of  the  drug 
is  converted  to  m-ea  in  the  liver — according  to  Biedl  and  Winter- 
berg,^  from  one-half  to  fotir-fifths — and  that  with  the  usual  thera- 
peutic doses  the  amount  reaching  the  general  circulation  would 
be  too  small  to  affect  the  viscosity  of  the  bronchial  secretion. 

INIore  recent  experiments,  however,  do  not  support  the  observa- 
tions of  Biedl  and  Winterberg.  Wolf  and  Osterberg*  studied  the 
influence  of  ammonimu  chloride  upon  the  ammonia  nitrogen  curve 
in  the  urine.  The  experiment  was  performed  upon  one  of  the 
authors.    The  normal  ammonia  nitrogen  excretion  was  first  deter- 

3  Arch.  f.  d.  ges.  Physiol.,  1901-02,  Isxxviii,  140. 
^Biochcm.    Ztsclir.,    1912,   xl,    193,    234. 
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mined  and  then  5  grams  of  ammonium  chloride  was  taken  in  one 
dose.    The  result  was  as  follows : 

Average  normal  output  of  ammonia  nitrogen  =  0.366  gm.       .      0.732  gm. 
Ammonium  nitrogen  in  two  days  after  ammonium  chloride  =       1 .  537    " 

Difference 0.805    " 

Nitrogen  in  5  gms.  ammonia  chloride 1 .  308    " 

This  experiment  shows  that  52.5  per  cent,  of  the  ammonium 
chloride  was  eliminated  by  the  kidneys  alone  in  two  days.  Of 
special  interest  is  the  fact  that  the  ammonia  nitrogen  curve  in  the 
urine  reached  its  highest  point  within  two  hours  after  the  ammonium 
chloride  was  taken.  The  urea  excretion  (expressed  in  terms  of  per 
cent,  of  total  nitrogen)  fell  from  the  daily  normal  of  79.50  per  cent, 
to  75.40  per  cent,  on  the  day  the  ammonium  chloride  was  taken. 
The  ammonia  nitrogen  in  the  urine  rose  from  4.10  per  cent,  to  10.24 
per  cent,  on  the  same  day. 

These  results,  together  with  the  progressive  increase  in  the 
ammonia  nitrogen  content  of  the  sputum,  make  it  clear  that  in 
man  little  if  any  ammonium  chloride  is  changed  to  urea  in  the 
liver. 

The  Plan  of  Experiment.  The  plan  of  experiment  which  1 
followed  was:  First,  examination  of  the  sputum  of  patients  suffer- 
ing from  acute  or  chronic  bronchitis  for  the  ammonia  nitrogen 
content,  and  second,  observations  upon  the  subjective  symptoms 
referable  to  the  respiratory  passages  following  the  administration 
of  ammonium  chloride. 

If  it  can  be  proved  that  ammonium  chloride  is  excreted  as  such, 
in  appreciable  quantities,  by  the  bronchial  mucous  membrane,  and 
if  at  the  same  time  the  secretion  is  more  easily  expelled,  I  believe 
that  the  expectorant  action  of  the  drug  will  thereby  be  established. 

Seven  persons,  including  Dr.  B.  F.  Weems,  house  physician,  a 
nurse  in  training,  and  myself  were  used  as  subjects  of  the  experi- 
ment.   All  were  suffering  from  acute  or  chronic  bronchitis. 

The  sputum  was  collected  before  the  administration  of  the 
ammonium  chloride  was  begun  and  at  various  times  thereafter. 
It  was  put  at  once  into  bottles  containing  chloroform  and  placed 
in  an  ice-box  to  prevent  decomposition. 

Subjective  observations  were  made  only  by  Dr.  Weems  and 
myself. 

The  doses  of  ammonium  chloride  varied  from  |  grain  every  two 
hours  to  5  grains  every  two  hours. 

The  Ammonia  Nitrogen  in  the  Sputum.*  Standard  solutions 
were  prepared  containing  0.01,  0.02,  0.025,  0.03,  0.035,  0.04,  0.045, 

^  I  wish  to  express  my  appreciation  of  the  kindness  of  Dr.  Stanley  Benedict  in 
making  the  chemical  tests. 
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0.05,  0.06,  0.07,  0.08,  0.09,  and  0.10  mgm.  of  ammonia  nitrogen 
in  5  c.c. 

A  sample  of  sputum  from  each  patient  as  centrifuged  and  1  c.c. 
of  clear  fluid  was  measured  into  a  test-tube;  this  was  diluted  to 
5  c.c.  with  water,  treated  with  10  drops  of  Nessler's  reagent,  and 
compared  with  the  above  standards  (treated  with  an  equal  amount 
of  Nessler's  solution). 

Typical  results  follow: 

N.  W.  A.  The  ammonium  chloride  was  taken  in  |-grain  doses 
every  two  hours. 

Before  taking 0.02 

After  10  grains 0.015 

"30        " 0.035 

"85        " 0.0.50 

Davey.  The  ammonium  chloride  was  taken  in  5-grain  doses 
every  two  hours. 

Before  taking 0.03 

After  15  grains 0.025 

"60        " 0.06 

Roselle.  The  ammonium  chloride  was  taken  in  5-grain  doses 
every  two  hours. 

Before  taking 0 .  02 

After  15  grains 0.03 

"60        " 0.095 

There  was  a  marked  contrast  in  the  ammonia  nitrogen  reactions 
of  the  saliva  and  sputum.  The  reaction  of  the  saliva  was  always 
faint  even  under  full  dosage  of  ammonium  chloride  and  when  the 
intensity  of  the  reaction  in  the  sputum  was  progressively  increasing. 

Si"BJECTiVE  Ob.servations.  Dr.  Weems.  ]\lild  bronchitis  of 
only  several  days'  duration.  Treatment  begun  on  the  second  day 
of  the  attack  with  ^-grain  doses  of  ammonium  chloride  at  two- 
hour  intervals.  Distinct  loosening  of  the  sputum  and  diminished 
roughness  of  the  tracheal  and  bronchial  mucous  membrane  followed. 
The  taste  of  ammonium  chloride  was  evident  in  the  sputum  at  first, 
later  the  sense  of  taste  for  all  substances  was  blunted. 

Self  observations:  Severe  bronchitis  of  several  weeks'  duration. 
Treatment  was  begun  at  once,  but  was  suspended  froiji  time  to 
time  and  resumed  for  the  purpose  of  repeating  the  experiment. 
The  ammonium  chloride  was  taken  at  first  in  ^-grain  doses  every 
two  hours  and  later  in  doses  of  5  grains  at  the  same  intervals. 

Whenever  the  drug  was  stopped  the  sputum  became  less  abundant, 
more  tenacious,  and  more  difficult  to  expel,  and  a  sensation  of  dry- 
ness or  tightness  developed  in  the  chest.  When  the  drug  was 
resumed  the  opposite  effects  were  observed.    The  action  of  the  drug 
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always  developed  within  one-half  to  one  hour.  The  experiment 
was  repeated  too  often  to  permit  of  doubt  as  to  the  accuracy  of  the 
observations. 

Another  fact  of  special  importance  was  noted.  For  twelve  or 
thirteen  hours  after  a  dose  of  |  grain  (the  drug  having  been  taken  at 
two-hour  intervals  during  the  previous  twelve  hours)  the  taste  of 
ammonimn  chloride,  which  is  unmistakable,  was  evident  in  the 
sputum  as  it  passed  through  the  mouth.  This  observation  possesses 
double  significance:  it  identifies  the  form  in  which  ammonium 
chloride  is  excreted  by  the  bronchi  (which  was  not  established  by 
the  chemical  analysis)  and  it  demonstrates  that  the  excretion  of 
ammonium  chloride  is  relatively  slow  in  man — that  is,  in  ^-grain 
doses  every  two  hours  it  is  ingested  more  rapidly  than  it  is  elimi- 
nated by  all  channels  through  Avhich  it  leaves  the  body.  The  rate 
of  excretion  bears  upon  the  question  of  the  supposed  transforma- 
tion of  ammonium  chloride  to  urea  by  the  liver  which  has  been 
referred  to. 

Mode  of  Action.  The  mode  of  action  which  appears  most 
plausible  is  that  ammonium  chloride,  during  or  after  its  excretion, 
or  both,  lessens  the  viscosity  of  the  mucus,  partly  through  increasing 
the  water  of  secretion  and  partly  through  solvent  action,  and  that 
then  the  normal  mechanisms  of  removal  come  more  readily  into 
play.  Being  less  viscid  the  mucus  is  carried  by  ciliary  action  more 
rapidly  toward  the  upper  respiratory  passages  and  finally  is  expelled 
from  them  by  the  act  of  coughing. 

One  of  the  experiments  of  Henderson  and  Taylor''  may  be  inter- 
preted as  corroborating  this  view,  though  they  cited  it  to  disprove 
the  expectorant  action  of  ammonium  chloride. 

According  to  their  protocol  they  exposed  the  mucous  membrane 
of  the  trachea  of  a  dog  to  view  and  measured  the  rate  at  which 
charcoal  travelled  through  ciliary  action.  They  found  that  human 
saliva  could  travel  at  the  same  rate,  but  that  the  actual  rate  de- 
pended upon  the  thickness  of  the  layer.  Weak  solutions  of  ammo- 
nium chloride  and  ammonium  carbonate,  directly  applied,  did  not 
increase  the  rate  of  the  saliva  beyond  that  of  the  charcoal.  The 
addition  of  water  increased  the  rate  to  a  maximum  as  effectively  as 
did  the  ammonium  salts.  They  concluded  that  the  viscosity  of 
the  saliva  was  of  more  importance  than  the  salts  in  solution. 

If  it  be  assumed  that  ammonium  chloride  in  its  passage  through 
the  bronchial  wall  increases  the  water  of  secretion,  the  contention 
in  favor  of  the  expectorant  action  of  the  drug  receives  strong  support 
from  this  experiment.  According  to  this  experiment,  ammonium 
chloride  does  not  increase  ciliary  motion.  The  experiment  also 
removes  the  necessity  of  seeking  an  explanation  for  the  expectorant 
action  of  the  drug  in  stimulation  of  the  bronchial  gland  centres  or 
in  stimulation  of  peristalsis  in  the  bronchioles. 

6  Jour.  Pharm.  and  Exp.  Therap.,  1910,  xi,  153. 
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Summary.  Clinicians  generally  believe  that  ammonium  chloride 
is  an  expectorant.  This  action  has  been  denied,  however,  on  the 
basis  of  experiments  on  laboratory  animals  in  which  important 
factors  were  not  controlled. 

The  action  of  the  drug  has  been  reinvestigated  on  patients  suffer- 
ing from  acute  and  chronic  bronchitis.  The  objections  which  have 
been  raised  to  such  experiments  are  not  fundamental. 

The  excretion  of  ammonium  chloride  as  such  in  the  bronchial 
secretions  has  been  proved. 

Subjective  observations  have  shown  that  ammonium  chloride 
facilitates  expectoration. 

On  the  ground  of  these  facts  it  is  claimed  that  ammonium  chloride 
is  an  expectorant  within  the  definition  of  the  term.  It  probably 
acts  by  increasing  the  water  of  secretion  and  softening  the  mucus. 


A  STUDY  OF  PROXIMO-  AND  ACRO-ATAXIA  IN  TABES 
DORSALIS.^ 

By  Frederick  B.  Clarke,  M.D., 

MILWAUKEE,    'WISCONSIN. 

(From  the  Department  of  Xeurologj'  of  the  University  of  Pennsylvania.) 

This  study  of  ataxia  in  early  cases  of  tabes  was  undertaken 
because  of  a  recent  paper  published  by  an  excellent  observer,^ 
in  which  it  was  stated  definitely  that  in  tabes  dorsalis,  ataxia  of 
the  proximal  extremity  of  the  limb  occurred  earlier  and  could  be 
demonstrated  before  acro-ataxia  or  ataxia  of  the  distal  portion 
of  the  limb. 

This  h\'pothesis  was  used  as  a  means  of  differentiating  between 
tabes  and  the  subacute  combined  degeneration  of  the  cord  occur- 
ring in  pernicious  anemia,  it  being  asserted  that  in  early  tabes 
there  was  demonstrable  ataxia  of  the  proximal  extremity  of  the 
limb,  before  acro-ataxia  or  ataxia  of  the  distal  portion  of  the  limb 
occurred,  differentiating  it  from  the  ataxia  occurring  in  subacute 
combined  degeneration  of  pernicious  anemia  which  appears  in  the 
reverse  order. 

Such  a  statement,  if  correct,  coming  as  it  does  at  a  time  when 
the  sequence  of  the  development  of  symptoms  occurring  in  per- 
nicious anemia  with  cord  changes  is  receiving  a  great  deal  of  study, 
would  afford  valuable  assistance  in  making  a  differential  diagnosis. 

'  Read  by  imatation  before  the  Philadelphia  Neurological  Society,  April  28,  1916. 
2  Hoover,  C.  F.,  The  S-gnificance  of  Acro-ataxia  and  Proximo-ataxia,  Am.  Jour. 
Med.  Sc.  1915,  cl,  651. 
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However,  it  does  not  quite  fit  in  with  the  symptoms  one  would 
expect  from  the  histopathological  changes  in  the  cord  in  the  two 
conditions. 

For  the  purpose  of  study  of  the  ataxia  in  tabes,  only  very  early 
cases  were  selected  from  those  applying  for  treatment  at  the  dis- 
pensary of  the  University  of  Pennsylvania  in  the  service  of  Dr. 
William  G.  Spiller. 

At  the  end  of  six  months  only  ten  cases  were  selected  for  this 
study,  which  were,  with  but  one  exception,  in  the  pre-ataxic  stage. 
I  wish  to  emphasize  that  all  cases  studied  represented  early  tabes, 
and  by  consulting  the  accompanying  chart  it  is  seen  that  cases 
with  marked  or  even  moderate  incoordination  in  the  performance 
of  the  usual  tests  for  ataxia  were  not  included.  The  chart  also 
shows  the  symptoms  upon  which  a  diagnosis  was  made.  It  will 
be  noted  in  the  chart  that  all  but  three  of  these  patients  have  been 
able  to  perform  their  usual  avocation.  The  three  exceptions  quit 
work  chiefly  because  of  pain. 

It  may  not  be  amiss  to  review  hastil}*  the  present  conception 
of  the  factors  which  enter  into  ataxia,  or,  better  still,  the  inco- 
ordination of  tabes. 

Jandriissik,^  in  1880,  formulated  the  cerebral  theory  of  ataxia. 
He  believed  that  the  centers  for  coordination  and  association  in 
the  brain  were  alone  responsible  for  this  symptom. 

RajTBond^  enlarged  this  theory,  especially  as  regards  the  psy- 
chological side,  chiefly  because  the  favorable  results  obtained  by 
him  in  reeducation  were  attributed  to  the  cerebral  origin  of  the 
condition. 

FrankeP  in  his  monograph  discusses  the  various  theories,  and 
arrives  at  the  conclusion  that  ataxia  is  the  result  of  interference 
with  the  centripetal  fibers  before  they  reach  the  brain. 

Dejerine  in  discussing  locomotor  ataxia  says  that  "Ataxia  is 
central  in  the  sense  that  the  full  activity  of  the  central  coordinat- 
ing mechanism  is  profoundly  modified  by  the  disturbance  of  excita- 
tion which  comes  to  it  normally  from  the  periphery.  It  is  then  not 
absolutely  just  to  say  that  it  is  a  modification  of  sensation  from  the 
periphery  due  to  solution  of  continuity  of  the  pathway  for  sensory 
impression  to  coordinating  centers." 

Oppenheim  assumes  that  the  coordination  of  muscular  function 
is  regulated  mainly  by  centripetal  impulses  which  do  not  become 
conscious  sensations,  and  describes  ataxia  in  this  sense  as  sensory. 

Comparison  of  the  Regional  and  Anatomical  Distribution 
OF  the  Lesions  in  the  Spinal  Cord  in  Tabes  Dorsalis  and  in 
Pernicious  Anemia.  In  the  subacute  combined  degeneration 
of  the  cord  in  pernicious  anemia  the  thoracic  region  shows  the 

'  Frankel  (quoting  Jandrassik),  Tabes  Dorsalis,  p.  19. 

*  Frankel  (quoting  Raymond),  Tabes  Dorsalis,  p.  19. 

*  Tabes  Dorsalis. 
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first  pathological  changes;  therefore,  we  should  expect  a  dLsturb- 
ance  of  the  sense  of  position  and  passive  movement  of  all  joints 
below  this  point,  and  the  disturbance  would  be  as  early  of  the 
proximal  joints  as  it  would  be  of  the  distal. 

The  simultaneous  involvement  of  the  lateral  columns  of  the  cord 
would  seriously  interfere  with  this  determination,  since  such  an 
invohement  necessarily  leads  to  a  h^pertonicity  of  the  limbs. 
In  all  except  one  of  the  few  cases  of  pernicious  anemia  with  cord 
changes  which  I  have  examined  I  could  not  determine  whether 
proximo-ataxia  existed  for  this  reason.  The  one  exception  was 
a  very  early  case  in  which  there  was  increased  reflexes  and  in  which 
I  was  able  to  determine  disturbances  of  the  sense  of  position  and 
passive  movement  in  the  shoulders  and  elbow  joints  when  no  other 
joints  were  involved. 

In  tabes  beginning  as  the  lesion  usually  does  in  the  lumbar  region 
of  the  cord,  one  should  expect  to  find  that  the  proximal  joints  of 
the  legs  would  first  show  disturbance  of  joint  and  muscle  sense, 
but  such  has  not  proved  to  be  the  case  in  the  patients  subjected 
to  more  delicate  tests  than  those  ordinarily  used  clinically. 

Considering  the  lesions  as  to  character  and  extent  within  the 
cord,  there  is  found  in  tabes  a  distribution  of  the  degeneration 
in  the  posterior  columns  quite  different  from  that  found  in  anemia. 
Regardless  of  whether  one  accepts  the  view  of  Obersteiner  and  Red- 
lich  or  of  Xageotte  as  to  the  primary  lesion  in  the  posterior  roots 
in  tabes,  the  changes  in  the  posterior  columns  are  axonal  degenera- 
tions with  glial  replacement  distributed  in  the  white  substance 
as  a  wedge-shaped  area,  the  apex  of  which  is  directed  toward  the 
median  commissure  of  the  cord,  and  the  base  parallel  to  the  pos- 
terior roots,  leaving  the  cord  substance  along  the  posterior  septum 
in  the  lum.bar  region  free  until  later  in  the  course  of  the  disease. 

The  distribution  of  the  lesions  is  the  determining  factor  in  the 
early  clinical  sj-mptoms.  It  accounts  for  the  interference  with  the 
sensory  component  of  the  reflex  arc,  resulting  in  loss  of  reflexes 
and  a  disturbance  of  muscle  tone. 

The  involvement  of  the  posterior  roots  and  their  ganglia  produces 
trophic  disturbances  in  the  regions  supplied,  which,  combined  with 
the  destruction  of  the  reflex  arc  results  in  a  hypotonic  condition 
of  the  limb. 

Fibers  to  Clarke's  column  and  the  cells  themselves  are  early  and 
constantly  involved  in  tabes,  with  the  result  that  the  unconscious 
impulses  from  joints,  muscles,  and  tendons  are  seriously  impaired. 

H^-potonia  and  loss  of  unconscious  afferent  impulses  from  skeletal 
structures  are  earlier  signs  in  tabes  than  the  loss  of  position  sense 
and  recognition  of  passive  movements,  and  are  of  greater  import- 
ance in  the  production  of  ataxia. 

The  cord  changes  in  pernicious  anemia,  due  as  they  are  to  some 
so  far  unknown  hemolytic  agent,  shows  an  entirely  different  patho- 
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logical  character  and  anatomical  distribution,  which  appears  to 
be  largely  determined  by  the  distribution  of  the  blood  supply.  The 
lesion  is  a  periaxonal  degeneration  beginning  in  the  posterior 
column  along  the  posterior  median  septum  with  involvement  of 
the  lateral  columns.  The  pathological  alteration  consists  primarily 
of  a  degeneration  of  the  medullary  sheaths  and  later  destructive 
of  the  axis-cylinders  with  in  some  regions  but  little  glial  prolifera- 
tion as  evidenced  by  the  reticular  appearance  of  the  section.  The 
distribution  of  the  lesion  along  the  posterior  septum  leads  to  a 
definite  clinical  syndrome,  which  is:  disturbance  of  afferent  impulses 
from  the  skeletal  structures;  loss  of  vibratory  sense;  disturbance 
of  stereognostic  perception;  inability  to  distinguish  between  two 
points  of  the  compass. 

From  the  anatomical  location  of  the  lesion  in  the  two  conditions 
and  the  greater  intensity  of  the  degeneration  in  the  posterior 
columns  earlier  in  pernicious  anemia,  with  the  resulting  disturb- 
ance of  function,  we  should  expect  that  in  pernicious  anemia  loss 
of  the  sense  of  position  and  passive  movement  must  be  earlier 
symptoms  than  in  tabes,  although  static  and  dynamic  ataxia  are 
not  demonstrable  early  symptoms.  This  naturally  leads  to  the 
pertinent  question  as  to  why  the  degeneration  in  pernicious  anemia, 
located  in  the  cord  in  such  position  as  to  interfere  seriously  with 
the  recognition  of  the  impulses  from  the  skeletal  structure,  does 
not  produce  early  incoordination  upon  volitional  movement.  This, 
to  my  mind,  is  due  to  the  fact  that  the  lateral  columns  are  also 
involved,  producing  a  hx-pertonicity  of  the  muscular  apparatus, 
which  is  directly  opposite  to  the  hv'potonicity  in  tabes.  There- 
fore, one  must  consider  hj^otonicity  as  of  great  importance  in 
the  causation  of  the  ataxia  in  tabes.  An  equally  important  factor 
is  the  loss  of  unconscious  impulses  of  equilibrium  which  occurs 
early  in  tabes  and  relatively  late  in  subacute  combined  degeneration 
of  the  cord  in  pernicious  anemia. 

Incoordination  or  ataxia  is  shown  by  the  fact  that  upon  volitional 
movements  the  object  is  not  attained  in  the  shortest  way  nor  with 
the  requisite  amount  of  force,  and  insofar  as  it  relates  to  the  cord 
changes  in  tabes  it  is  the  result  of  an  interference  with  centripetal 
pathways,  which  renders  it  distinct  from  asynergy  of  central  origin. 
It  is  not  alone  a  dynamic  but  static  ataxia  as  well.  Continual 
intervention  with  the  sensory  impressions  which  come  from  the 
objects  around  us  as  well  as  from  moving  parts  of  our  bodies  are 
important  factors  in  the  production  of  ataxia.  There  is  no  differ- 
ence, insofar  as  ataxia  is  concerned,  between  the  movements  of 
a  healthy  person  in  the  performance  of  some  new  complicated 
act,  and  the  movement  of  a  tabetic  in  the  performance  of  an  act 
familiar  to  him.  Both  are  due  to  irregularity  of  muscular  move- 
ment, the  result  of  faulty  knowledge  of  the  proper  inervation  neces- 
sary for  the  performance  of  the  act.    Therefore,  all  movements  to 
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determine  ataxia  should  be  those  with  which  the  individual  is 
famihar. 

In  addition  to  the  ordinary  movements  used  to  determine  ataxia, 
such  as  the  finger  to  nose,  the  finger  to  toe  tests,  buttoning  of  cloth- 
ing, Romberg's  sign,  etc.,  I  have  devised  a  system  of  charts  to  deter- 
mine degrees  of  ataxia  not  sufficient  to  be  brought  out  by  the  usual 
clinical  means.  By  these  charts  I  have  endeavored  to  eliminate 
the  action  of  certain  muscle  groups  except  those  used  in  the  per- 
formance of  the  test.  While  this  is  possible  for  practical  purposes 
they  are  open  to  some  degree  of  criticism  or  purely  theoretical 
grounds. 

The  following  methods  were  used  for  the  upper  extremity: 

For  the  full  arm  movement  a  large  sheet  of  paper  is  used  upon 
which  a  circle  three  feet  in  diameter  is  drawn.  Within  this,  by 
means  of  a  rubber  stamp,  twenty-four  circles  are  made,  each  being 
one  inch  in  diameter  and  at  equal  distance  from  each  other,  there 
being  two  rows  around  the  margin  of  the  circle. 

In  the  performance  of  this  test  the  chart  is  placed  against  the 
wall,  the  center  of  the  circle  being  on  a  plane  with  the  patient's 
eye.  He  is  then  instructed  to  mark  a  cross  with  a  pencil  in  the  circle, 
being  careful  to  start  and  stop  the  pencil  mark  on  the  margin  of 
each  circle.  To  determine  disturbance  of  flexion  and  extension 
of  the  elbow,  lines  are  drawn  across  a  ,sheet  of  paper,  an  effort 
being  made  to  start  and  stop  the  pencil  mark  on  given  base  lines. 
In  making  this  test  the  patient  was  seated  at  a  table  with  the  elbows 
resting  on  its  surface,  and  the  lines  were  drawn  by  a  movement  of 
the  elbow. 

For  determining  the  coordination  of  the  wrist  a  sheet  of  paper 
was  used  upon  which  were  placed  small  circles  one-fourth  of  an 
inch  in  diameter  arranged  in  such  a  way  that  the  lateral  movements 
of  the  wrist  were  used  in  reaching  the  circles,  within  which  a  cross 
was  made.  It  is  in  this  test  impossible  to  rule  out  some  slight 
movement  of  the  finger  joints. 

To  determine  incoordination  of  finger  movement  a  figure  of  five 
rectangles  was  made  with  a  rubber  stamp,  each  side  of  a  rectangle 
being  one  inch  in  length,  the  object  of  the  test  being  to  determine 
any  degree  of  incoordination  of  movement  made  in  tracing  the  lines 
of  the  figure.  In  this  test  as  well  as  in  the  preceding  one  the  elbow 
is  fixed.     ^Methods  used  for  the  lower  extremities: 

For  the  full  leg  movement  a  sheet  of  paper  was  used  upon  which 
circles  one  inch  in  diameter  were  made.  On  different  parts  of  the 
surface  sufficiently  far  apart  to  bring  out  all  movements  of  the  fully 
extended  leg.  In  performing  this  test  the  patient  stood  on  one  foot, 
one  arm  being  on  a  fixed  support,  to  insure  steadiness  of  the  trunk 
and  one  limb,  leaving  one  limb  free  for  the  test.  A  leather  device 
closely  fitting  the  big  toe,  and  containing  a  marker,  was  used  to 
place  the  mark  within  the  circle. 
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To  determine  incoordination  of  the  lower  limb,  as  shown  by 
dismetria  in  drawing  lines,  the  patient  was  seated,  thereby  eliminat- 
ing, largely,  movements  of  the  hip  joint  and  with  the  device 
previously  mentioned  directed  to  draw  lines  on  a  plain  surface, 
as  was  done  in  determining  dismetria  of  the  elbow-joint. 

For  the  purpose  of  determining  coordination  of  flexion  and  exten- 
sion of  the  ankle  joint  and  great  toe  a  series  of  circles  one-fourth 
of  an  inch  in  diameter  were  arranged  in  an  arc,  the  extreme  figures 
being  eight  inches  distant  from  each  other.  The  patient  being 
seated  and  the  limbs  to  be  tested  restmg  easily  at  right  angles  with 
the  body,  he  was  instructed,  using  the  pointing  device  on  the  toe, 
to  place  a  mark  in  the  center  of  each  circle. 

Needless  to  say  that  the  patients  were  all  carefully  instructed 
and  allowed  to  perform  the  movements  before  the  test  was  made. 

The  accompanying  table  \\'ill  show  graphically  the  various  dis- 
turbances presented  in  each  case. 

It  is  seen  that  the  most  marked  variability  exists  as  to  the  pre- 
dominance and  frequency  of  any  one  s\TTiptom,  and  that  ataxia, 
as  shown  by  the  Romberg,  finger  to  finger,  finger  to  nose,  and  toe 
to  finger,  tests  have  been  relatively  normal  in  all  cases. 

As  regards  ataxia  in  the  execution  of  the  full  arm  movement, 
it  is  seen  that  there  is,  in  five  cases,  some  slight  disturbance,  and 
in  the  same  individuals  there  is  more  marked  disturbance  in  the 
distal  joints  of  the  limb.  Also  that  marked  ataxia  of  the  distal 
extremity  of  the  limb  was  present  in  nine  instances. 

It  is  true  that  the  finer  muscular  adjustments  necessary  in  the 
performance  of  a  complex  act  would  show  ataxic  disturbances 
earlier  than  a  less  complicated  movement,  but  certainly  simple 
tracings  over  the  lines  of  a  rectangle  is  no  more  complex  for  the 
fingers  than  marking  in  circles  would  be  for  the  full  arm. 

A  surprising  feature  was  the  ability  with  which  the  greater 
number  were  able  to  use  the  full  movement  of  the  extended  leg  in 
the  performance  of  the  test,  but  all  of  the  cases  except  one  showed 
a  A'ariable  degree  of  ataxia  in  the  movement  of  the  ankle  and  great 
toe.  This  exception  was  a  well-trained  athlete  whose  muscular 
coordination  was  perfect,  although  the  patellar  reflexes  w^ere  difii- 
cult  of  determination  even  with  reinforcement,  and  the  tendon 
Achilles  reflex  was  lost. 

One  important  point  brought  out  in  the  determination  of  the 
ataxia  was  the  uncertainty  and  hesitation  before  beginning  of  the 
movement  and  evident  difficulty  with  which  the  limb  was  stopped 
after  the  performance  of  the  test  was  complete.  This  is  the  most 
important  single  factor  in  determining  the  degree  of  ataxia  and 
does  not  show  in  the  charts. 

Conclusions.  From  a  study  of  the  anatomical  distribution  of 
the  lesions  in  the  cord  in  the  two  conditions,  it  is  fair  to  conclude 


580     CLARKE:    PROXIMO-   AND    ACRO-ATAXIA    IX   TABES   DORSALIS 

that  ataxia,  occurring  in  early  tabes,  is  in  a  large  measure  the  result 
of  an  interference  with  certain  afferent  fibers  which  results  in  h}T)o- 
tonia  and  from  the  loss  of  the  afferent  impulses  concerned  in  equili- 
brium, with  the  subacute  combined  degeneration  of  the  cord  in 
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pernicious  anemia,  it  is  due  more  exclusively  to  an  interference 
with  afferent  fibers  carrying  impulses  from  the  skeletal  structures, 
%.  e.,  sense  of  position  and  passive  movement  and  muscle  sense. 
It  may,  I  believe,  also  be  assumed  that  the  lesions  in  tabes  by  reason 
of  their  distribution,  are  of  greater  importance  in  the  production 
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of  ataxia  than  the  lesions  in  pernicious  anemia,  and  that  hyper- 
tonicity  tends  to  limit  the  degree  of  ataxia.  From  the  cHnical 
methods  used,  it  is  found  that  in  tabes  there  is  a  more  frequent  and 
more  marked  ataxia  in  the  distal  than  in  the  proximal  articulations 
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of  the  Hmb,  and  that  the  distribution  of  the  ataxia  cannot  be 
used  clinically  as  a  means  to  dift'erentiate  tabes  dorsalis  from  the 
subacute  combined  degeneration  of  the  cord  which  occurs  in  some 
cases  of  pernicious  anemia. 
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TUBERCULOSIS   (CONCEALEDj:  A  HITHERTO  UNRECOGNIZED 

CLINICAL  TYPE. 

By  George  Douglas  Head,  B.S.,  M.D., 

MINNEAPOLIS,  MINN. 

Tuberculosis,  like  its  great  companion  disease  syphilis,  may  pre- 
sent itself  in  a  variety  of  clinical  pictures,  some  of  them  easy  of 
recognition  and  well  established  as  clinical  types,  others  more  obscure 
and  difficult  to  interpret,  and  still  others  as  yet  unrecognked. 

One  of  the  peculiarities  of  the  tubercle  bacillus,  shared  in  by  the 
spirochete  of  s^-philis  and  the  bacillus  of  leprosy,  is  the  tendency 
which  it  often  manifests  to  invade  its  host  without  at  first  causing 
much  constitutional  or  local  reaction  and  without  producing  pro- 
nounced sjinptoms  indicative  of  its  presence.  This  reaction  on  the 
part  of  the  organism  to  the  tubercle  bacillus  is  often  expressed  only 
in  terms  of  a  mild  toxemia  and  not  the  recognized  clinical  types 
which  have  been  so  often  emphasized  and  so  often  described,  and 
which  the  profession  has  too  often  considered  as  a  sine  qua  non  in 
order  that  a  diagnosis  of  tuberculosis  shall  be  made. 

Tubercle  bacilli  often  multiply  very  slowly  in  the  human  body 
and  establish  a  firm  foothold  only  after  a  long  series  of  years.  The 
sjTnptoms  expressing  a  rapid  and  violent  reaction  against  the  infec- 
tion namely,  fever,  chills,  loss  in  weight,  pain,  sweats,  cough,  etc. — 
so  commonly  encountered  in  the  more  pronounced  clinical  pictures, 
are  wanting  in  these  individuals.  So  widespread  is  this  slow- 
burning  concealed  type  of  tuberculosis,  and  so  varied  is  its  symp- 
tomatology, that  the  clinician  should  always  be  upon  the  lookout 
for  it  and  never  consider  that  an  obscure  case,  exhibiting  sjTnptoms 
of  nervous  and  physical  exliaustion,  has  been  thoroughly  studied 
until  he  has  excluded  it. 

The  ^■arious  symptomatic  pictures  built  around  clinically  recogniz- 
able tuberculous  infections  in  the  lungs,  pleura,  peritoneiun,  adre- 
nals, meninges,  joints,  etc.,  the  manifestations  of  which  have  been 
so  carefully  described  by  medical  '\\Titers,  do  not  concern  us  in  this 
paper.  Oiu'  attention  is  focused  upon  a  hitherto  unrecognized  class 
of  tuberculous  individuals  exliibiting  toxic  s\Tnptoms  without  local- 
izing focal  evidence  of  the  disease,  persons  as  certainly  infected  as 
those  of  the  recognized  tj^pe.  ^Mendelsohn  in  826  deaths  from 
accident  and  violence  found  20  per  cent,  of  the  individuals  with 
healed  or  active  tuberculous  lesions.  Concealed  tuberculosis  is 
therefore  a  common  pathological  state.  Do  such  persons  have  com- 
plaints or  abnormal  sensations  not  experienced  by  the  normal  in- 
dividual? If  so,  what  are  they?  Is  the  presence  of  the  tubercle 
bacillus  responsible  for  these  symptoms,  or  do  these  persons  go  about 
in  a  state  of  apparent  health  unconscious  of  the  smoldering  fires 
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burning  within?  These  are  pertinent  questions  for  consideration, 
and  yet  almost  no  attention  has  been  paid  to  the  symptoms  of  per- 
sons harboring  this  form  of  the  disease,  and  no  one,  so  far  as  I  know, 
has  attempted  to  work  out  a  symptom  syndrome  which  will  assist  in 
identifying  it. 

I  wish  to  emphasize  this  fact.  The  profession  has  trained  itself 
to  consider  only  those  sick  persons  as  having  tuberculosis  in  whom 
there  can  be  found  objective  focal  evidence  of  the  disease  in  some 
organ  of  the  body,  the  lungs,  peritoneum,  pleura,  kidneys,  or  else- 
where. If  this  evidence  is  wanting,  even  though  the  individual  may 
show  well-marked  signs  of  an  abnormal  physical  and  nervous  state, 
we  have  not  been  ready  to  admit  that  tuberculosis  exists,  and  even 
if  we  do  admit  its  existence,  we  have  not  been  willing  to  consider 
the  presence  of  the  tubercle  bacillus  in  the  organism  as  an  etiological 
factor  in  the  production  of  tiie  symptoms  of  which  the  patient  com- 
plains. That  is,  the  clinical  picture  presented  by  tuberculosis  (con- 
cealed) in  the  silent  areas  of  the  body,  mediastinal  or  postperitoneal 
lymph  glands,  lungs,  pleura,  peritoneum,  pericardium,  and  else- 
where, where  no  local  objective  signs  can  be  detected  to  indicate 
its  presence,  and  where  the  individual  shows  only  the  evidence  of 
the  slow-burning  fires  of  a  tuberculin  toxemia  without  the  presence 
of  sjTQiptoms  and  clinical  signs  expressive  of  the  localizing  ravages 
of  the  bacillus  itself,  is  not  recognized  as  a  clinical  entity. 

The  s^Tuptoms  of  nervous  and  physical  exhaustion  associated 
with  recognizable  tuberculosis  have  been  long  recognized  and  dwelt 
upon  by  all  writers  upon  this  subject;  but  that  persons  showing 
symptoms  of  nervous  and  physical  exhaustion  (toxic  symptoms) 
and  exhibiting  no  clinical  evidence  of  tuberculosis  could  still  be 
tuberculous,  and  that  the  quiescent,  silent  process  could  serve  as 
the  etiological  factor,  for  the  sjonptoms  of  physical  and  nervous 
exhaustion  of  which  they  complain  has  been  overlooked.  The  pro- 
fession has,  therefore,  gone  on  complacently  stamping  its  brand  of 
neurasthenia,  asthenia,  nervous  exhaustion,  psychasthenia,  Glenard's 
disease,  etc.,  upon  those  poor  creatures,  adults  and  children,  in 
whom  no  organic  cause  could  be  detected  to  account  for  the  symp- 
toms of  which  they  complain  without  attempting  to  determine 
whether  a  form  of  tuberculosis  exists  which  exhibits  no  physical 
signs  and  which  can  only  be  detected  by  a  specific  (tuberculin)  test. 

The  clinical  conception  of  this  type  of  tuberculosis  I  can  best 
illustrate  by  the  history  of  a  case  of  lues  which  came  under  my 
observation  some  years  ago. 

The  patient  was  a  married  woman,  aged  forty-five  years,  without 
children.  She  was  well  and  strong  up  until  her  twenty-fifth  year, 
w^hen  she  began  to  develop  a  peculiar  train  of  symptoms,  interpreted 
by  various  physicians  in  this  country  and  abroad  as  nervous  ex- 
haustion. She  lost  weight,  became  somewhat  anemic,  tired  easily, 
had  spells  of  faintness,  and  most  peculiar  attacks  in  which  while 
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walking  upon  the  street  or  sitting  conversing  with  friends  or  at  the 
theatre  she  would  suddenly  feel  as  if  a  great  dark  cloud  were  descend- 
ing over  her,  objects  were  seen  and  heard  at  a  distance  as  though 
looked  at  through  smoked  glass.  She  would  become  diz^y,  and  if 
standing  must  sit  down.  After  a  few  moments  the  attack  would 
pass  of?.  If  she  were  walking  upon  the  street  and  the  attack  came 
on  she  would  support  herself  by  leaning  against  a  building  or  some 
near  object.  Years  went  by  without  relief.  She  became  weak  and 
prostrated;  all  mental  and  physical  exertion  tired  her;  her  memory 
became  poor;  she  expressed  herself  as  good  for  nothing;  li\'ing  a 
vegetative  existence;  going  about  as  in  a  dream;  interested  in  no 
one.  She  lost  weight,  became  depressed,  and  disheartened.  One 
consultant  after  another  examined  her  only  to  state  that  he  could 
find  nothing  organic,  and  that  she  was  suffering  from  nervous 
exhaustion. 

A  careful  physical  examination  of  this  patient  was  negative  for 
organic  disease.  Not  a  single  recognizable  symptom  or  sign  of 
syphilis  could  be  detected.  She  had  a  slight  secondary  anemia. 
The  Wassermann  reaction,  which  had  not  before  been  taken,  was 
strongly  positive.  With  this  information  the  patient  was  questioned 
closely,  and  finally  recalled  that  when  a  young  woman,  and  while 
engaged  to  be  married,  a  sore  appeared  upon  her  lip  similar  to  one 
which  had  for  sometime  been  upon  the  under  lip  of  her  fiance.  She 
had  consulted  a  physician,  who  had  given  her  medicine  for  her 
blood,  and  the  sore  had  finally  healed.  She  had  never  had  other 
symptoms  or  signs  of  a  luetic  infection.  Her  physician  had  never 
told  her  the  nature  of  the  infection. 

A  diagnosis  of  syphilis  was  made.  The  patient  was  immediately 
placed  upon  specific  treatment.  The  result  of  a  year's  treatment 
was  marvelous.  From  a  weak,  nervous  creature  of  no  use  to  herself 
or  anyone  else  she  became  a  strong,  energetic,  active  woman,  the 
attacks  of  exliaustion,  with  dizziness  and  faintness,  gone,  memory 
restored,  weight  regained,  able  to  fulfill  her  function  in  life,  and 
interested  in  the  affairs  of  her  home  and  society. 

Now  here  was  a  patient  with  lues,  suffering  from  the  infection, 
but  without  a  single  recognized  symptom  or  physical  sign  suggestive 
of  the  disease  in  any  organ  or  tissue  of  the  body.  Because  of  the 
lack  of  these  symptoms  and  signs  the  various  diagnoses  of  neuras- 
thenia, psychasthenia,  and  nervous  exhaustion  had  been  made.  It 
was  syphilis  without  the  focal  signs  of  the  disease.  It  was  syphilis 
revealed  by  a  specific  test  and  not  by  clinical  symptoms  or  physical 
signs.  The  patient  was,  however,  as  truly  suffering  from  the  disease 
as  if  she  had  had  gummata  in  her  liver  or  necrotic  bone  lesions. 

Now  it  is  in  exactly  this  sense  that  we  must  view  the  clinical 
picture  here  proposed,  expressing  a  s^Tnptom  type  of  tuberculosis 
so  hidden  that  it  many  times  cannot  be  detected  by  any  means 
except  a  specific  test;  persons  complaining  of  symptoms  of  nervous 
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and  physical  exliaustion  over  years,  in  whom  an  exhaustive  exami- 
nation failed  to  disclose  the  presence  of  tuberculosis,  just  as  in  the 
case  of  lues  cited  the  examination  failed  to  detect  the  signs  of 
syphilis,  and  in  whom  the  presence  of  a  tuberculous  infection  was 
determined  just  as  the  presence  of  syphilis  was  determined  in  the 
case  cited  above  by  the  use  of  a  specific  test. 

The  following  case  is  an  example  of  this  form  of  tuberculous 
infection  to  which  I  refer: 

Miss  E.  L.,  aged  twenty-three  years,  single,  living  at  home, 
admitted  to  St.  Barnabas's  Hospital  October  14,  1913,  complaining 
of  backache,  insomina,  spells  of  depression,  and  attacks  of  indiges- 
tion. Her  family  history  was  negative.  When  a  young  girl  she  had 
a  playmate  who  later  developed  and  died  of  tuberculosis  of  the  linigs. 
The  patient  herself  has  never  been  very  strong  even  as  a  child. 
Her  past  history  included  a  long  series  of  illnesses  of  various  sorts: 
curvature  of  the  spine  at  five  years  of  age,  at  first  thought  to  be 
tuberculous,  later  considered  hysterical;  chorea  at  ten  years  of  age; 
dysmenorrhea  at  fifteen  years  associated  with  fainting  spells  and 
exhaustion,  often  keeping  her  in  bed  for  days  at  a  time  during  her 
menstrual  period;  various  abdominal  operations  performed  at  differ- 
ent times,  terminating  in  hysterectomy  in  February,  1912;  no  cause 
given  by  the  operating  surgeon  for  the  hysterectomy  other  than 
that  it  was  considered  best  for  the  patient's  general  state  of  health. 
No  pathological  lesions  found  at  operation. 

The  history  of  the  patient's  present  complaints  dates  back  over  a 
number  of  years  and  includes  a  long  series  of  symptoms  of  indi- 
gestion, abdominal  pain,  backache,  insomnia,  constipation,  fermen- 
tative indigestion,  attacks  of  mental  depression,  crying  spells, 
dizziness,  aching  in  the  neck,  headache,  and  eye  ache.  Patient  stated 
that  she  never  had  a  good  appetite,  that  the  daily  routine  of  her  life 
exhausted  her,  and  year  after  year  found  her  building  up  from  one 
attack  of  exhaustion  only  to  relapse  into  another.  She  had  lived  a 
semi-invalid  existence.  She  had  tried  to  work  at  various  times,  but 
always  had  to  give  up  because  she  became  so  tired  and  exhausted. 
She  had  had  a  slight  nervous  cough  at  times,  but  had  never  coughed 
sputum.  Many  consultants  had  examined  her  lungs,  but  had  found 
nothing.  In  the  last  year  the  patient  had  lost  about  fifteen  pounds 
in  weight.  In  order  to  improve  her  digestion,  she  had  dieted  to 
such  an  extent  that  she  could  scarcely  eat  solid  food  of  any  kind. 

Patient  was  a  tall,  angular-looking  girl.  High  cheek  bones,  long 
chest  and  abdomen.  Throat  and  teeth  negative.  Marked  tremor  of 
the  upper  eyelids  with  the  eyes  closed.  Increased  knee-jerks.  Pupils 
reacted  to  light  and  accommodation.  No  incoordination.  Some 
tremor  of  the  finger  tips.  Xo  enlargement  of  the  thyroid;  no 
exophthalmos.  She  presented  all  the  stigmata  of  a  highly  nervous 
girl.  Hands,  arms,  and  legs  twitched  during  the  examination.  She 
seemed  melancholy  and  depressed. 
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A  careful  physical  examination  of  the  patient,  including  a  search- 
ing examination  of  the  lungs,  revealed  no  evidence  of  organic  disease. 
There  was  a  moderate  gastroptosis,  dislocated  kidney  on  the  right 
side,  some  tenderness  over  the  abdominal  aorta  and  along  the  lower 
spine.  Urine  and  gastric  examinations  were  negative.  No  occult 
blood  in  stools.  Blood  was  negative  except  a  slight  secondary  ane- 
mia; hemoglobin,  87  per  cent.  Wassermann  reaction  negative. 
Von  Pirquet  test  positive. 

Patient  was  studied  in  the  hospital  over  a  period  of  two  weeks. 
She  had  occasional  rises  in  temperature  to  99.2°;  pulse  85  to  100. 
No  definite  diagnosis  could  be  made.  She  presented  all  the  ear- 
marks of  a  highly  neurotic  young  woman  suffering  from  nervous  and 
physical  exliaustion.  She  had  frequent  crying  spells,  much  mental 
depression.  She  had  occasional  attacks  of  indigestion,  was  bothered 
much  with  insomnia,  complained  of  cold  hands  and  feet,  backache, 
headache,  and  had  a  slight  clearing  of  her  throat.  There  was  no 
sputum.  On  two  different  occasions  she  had  fainting  spells  while 
going  to  the  bathroom.  Roentgen  ray  examinations  of  the  spinal 
column  and  lungs  negative. 

The  prolonged  series  of  ailments  and  complaints  dating  back  to 
girlhood,  the  symptoms  of  physical  and  nervous  exhaustion,  the 
absence  of  evidence  of  organic  disease,  seemed  to  justify  the  diag- 
nosis of  neurasthenia.  But  what  kind  of  a  diagnosis  was  neuras- 
thenia? Why  exclude  syphilis  in  this  case  by  a  negative  Wassermann 
reaction  and  fail  to  exclude  tuberculosis  by  a  tuberculin  test? 

On  the  fifteenth  day  after  admission  patient  was  given  yV  c-c.  of 
a  Bureau^  tuberculin  (5  mgms.  of  Koch's  Old  Tuberculin)  and  within 
sixteen  hoiu-s  exhibited  a  positive  reaction,  temperature  going  to 
102°.  Following  the  positive  tuberculin  test  the  clinical  diagnosis 
of  neurasthenia  was  abandoned  and  the  diagnosis  made  of  tubercu- 
losis (concealed),  focus  not  determined,  with  chronic  tuberculous 
toxemia  exhibiting  symptoms  of  physical  and  nervous  exhaustion. 

Now  here  was  a  patient  with  tuberculosis  but  without  a  single 
recognized  physical  sign  of  the  disease  in  any  organ  or  tissue  of  the 
body.  It  was  tuberculosis  without  the  focal  signs  of  the  disease. 
It  was  tuberculosis  without  the  well-knoAMi  recognized  s^^nptoms  of 
the  disease.  It  was  tuberculosis  revealed  by  a  specific  test  and  not  by 
clinical  symptoms  and  physical  signs.  This  patient  was,  however,  as 
truly  infected  with  the  tubercle  bacillus  as  if  she  had  had  a  consoli- 
dated area  in  the  apex  of  the  right  lung  or  tuberculous  hTnph  glands 
of  the  neck.  In  the  one  case  the  location  of  the  bacillus  is  knowTi,  in 
the  other  it  is  not  known.  Surely  the  failure  to  locate  the  lesion  is 
no  good  reason  for  denying  the  diagnosis  provided  it  rests  upon  good 
grounds. 

'  This  tuberculin  is  a  10  per  cent,  solution  of  Koch's  Old  Tuberculin,  and  is  made 
by  the  Bureau  of  Animal  Industry  at  Washington. 
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While  it  must  be  admitted  that  this  individual  is  tuberculous  and 
is  negative  for  other  organic  disease,  the  evidence  presented  does 
not  establish  a  casual  relationship  between  the  sjniptoms  of  physical 
and  nervous  exliaustion  and  the  tuberculous  process.  "Is  not  the 
case  presented  really  a  patient  with  neurasthenia  harboring  an  asso- 
ciated tuberculous  process?"  Such  an  interpretation  of  this  case  is 
unreasonable.  If  some  one  will  demonstrate  a  pathological  base  for 
neurasthenia,  so  that  it  can  be  identified  and  differentiated  from  other 
diseases  of  known  pathology  the  discussion  upon  this  phase  of  the 
subject  might  be  properly  continued.  In  the  pbsence  of  such  lesions 
and  mth  reliable  proof  of  the  existence  in  this  person  of  a  tubercu- 
lous process,  and  that  only,  it  is  only  reasonable  to  conclude  that  the 
sjTnptoms  of  which  the  patient  complains  is  an  expression  of  a  dis- 
ease (tuberculosis)  which  is  common  and  about  which  we  know  a 
great  deal,  and  which  in  its  recognized  forms  often  expresses  in  the 
highest  degree  sjTnptoms  of  nervous  and  physical  exhaustion,  rather 
than  a  name,  a  symptom-complex,  about  which  we  know  nothing. 

But  the  question  may  be  raised,  "What  pathological  evidence  can 
be  offered  to  prove  that  a  tuberculous  lesion  exists  in  this  indi- 
vidual?" Pathological  proof  in  this  instance  is  impossible.  Patients 
like  this  one  are  living.  When  they  do  die  and  are  examined  of 
what  value  is  the  evidence?  If  a  tuberculous  lesion  were  present  at 
autopsy  how  could  one  know  that  it  was  there  at  the  time  the 
patient  complained  of  her  symptoms?  If  a  tuberculous  lesion  were 
present  and  healed,  how  could  one  know  that  it  was  healed  at  the 
time  of  the  patient's  illness?  If  it  were  present  and  active,  how  could 
one  know  whether  the  lesion  had  been  present  and  active  at  the 
time  the  patient  complained  of  her  nervous  and  physical  exliaustion  ? 
Postmortem  and  clinical  experience  has  proved  the  reliability  and 
specificity  of  a  positive  subcutaneous  test  as  proof  of  the  existence 
of  an  active  tuberculosis.  Further  evidence  than  this  need  not  be 
carried  into  court  in  settling  the  question  raised. 

The  diagnosis  in  this  case,  just  as  in  the  case  of  lues  previously 
cited,  rests  upon  a  specific  test.  This  in  itself  is  the  best  evidence 
which  can  be  offered  to  prove  that  the  patient  is  harboring  a  tuber- 
culous process. 

In  a  previous  paper-  I  presented  a  careful  study  of  fifteen  cases 
such  as  has  been  here  described,  all  negative  for  other  organic 
disease  and  all  proved  to  be  tuberculosis  by  an  injection  of  tuber- 
culin, and  pictured  this  s^Tiiptom  type  of  quiescent  or  what  I  pre- 
ferred to  call  "concealed  tuberculosis"  as  follows: 

"A  person  usually  under  twenty-five  years  of  age,  with,  or  some- 
times without,  a  history  of  kno^\Ti  exposure  to  tuberculosis,  often 
dating  back  to  childhood,  comes  complaining  of  a  varied  lot  of 
symptoms  expressing  nervous  and  physical  exhaustion,  the  most 

2  Jour.  Am.  Med.  Assn.,  1914,  Ixiii,  996. 


588  HEAD:  TUBERCL'LOSIS 

common  of  which  are  indigestion,  headache,  constipation,  mental 
depression,  cold  hands  and  feet,  backache,  neckache,  eyeache,  voice 
tire,  clearing  of  the  throat,  crying  spells,  chilliness,  and  loss  of  weight. 
These  symptoms  have  dated  back  over  a  number  of  years  with  period 
of  improvement  followed  by  relapse  under  unusual  nervous  or  phys- 
ical strain.    Partial  or  complete  breakdo\TO  often  results. 

On  inspection  one  notes  a  poorly  nourished,  high-strung  person 
with  angular  features,  high  cheek  bones,  long  chest  and  abdomen, 
slender  arms  and  legs,  and  active  reflexes. 

A  careful  physical  examination  reveals  no  positive  evidence  of 
organic  disease.  Enteroptosis  is  usually  present.  Normal  or  doubt- 
ful lung  signs  are  usually  encountered.  The  pulse-rate  is,  as  a  rule, 
increased,  the  temperature  record  may  be  normal  or  show  an  occa- 
sional afternoon  rise  to  from  99.2°  to  99.4°  or  more.  The  laboratorj' 
findings,  including  Wassermann  test,  are  negative  for  organic  dis- 
ease. The  roentgen-ray  studies  of  the  lungs  for  tuberculosis  show 
positive,  doubtful,  or  negative  signs. 

The  long  history  of  physical  and  nervous  exhaustion  with  many 
relapses,  the  build  and  nervous  construction  of  the  individual,  the 
absence  of  the  signs  of  organic  disease  lead  to  the  diagnosis  of 
neurasthenia  (so-called).  The  patient,  however,  usually  gives  a 
prompt  von  Pirquet  test  and  always  reacts  positive  to  a  subcuta- 
neous injection  of  tuberculin." 

This  is  a  clinical  t^'pe  of  tuberculosis  which  should  be  recognized. 
It  is  a  clinical  picture  of  tuberculous  toxemia  without  the  focal  evi- 
dence of  the  disease.    It  is  tuberculosis  revealed  by  a  specific  test. 

Persons  with  this  s^^nptom-complex  are  negative  for  organic 
lesions  other  than  those  produced  by  the  tubercle  bacillus.  ^Yith 
such  information  before  him,  what  intelligent  physician  would  still 
cling  to  a  diagnosis  of  so-called  neurasthenia? 

j\Iost  persons  exhibiting  s\Tnptoms  of  physical  and  nervous 
exliaustion  harbor  disease  of  one  kind  or  another  provided  the 
examination  has  been  thorough  enough  to  disclose  it.  Whether  the 
disease  is  of  tuberculous,  syphilitic,  cardiac,  nephritic,  gastric, 
th,\Toiditic,  hemic,  or  septic  origin  must  be  determined  in  each 
individual  case.  Some  so-called  neurasthenics  in  whom  a  most 
careful  examination  fails  to  detect  organic  disease  other  than  tuber- 
culosis do  not  react  to  a  maximum  dose  of  tuberculin  given  subcu- 
taneously.  The  percentage  of  such  cases  is,  however,  small  if  the 
examination  is  thorough  and  a  large  series  is  studied.  I  am  con- 
tending for  the  recognition  by  the  profession  of  a  symptom  type  of 
tuberculosis  which  is  an  expression  of  the  silent  concealed  form  of 
the  infection,  the  symptom-complex  of  which  corresponds  with  the 
at  present  accepted  sjTnptomatic  clinical  pictures  built  around  so- 
called  neurasthenia. 

These  cases  are  common.  They  can  be  recognized  by  a  specific 
(tuberculin)  test.  They  should  be  diagnosed  and  treated  as  tuber- 
culosis and  not  as  some  form  of  nervous  exhaustion. 
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ACUTE  HEART  BLOCK  OCCURRING  AS  THE  FIRST  SIGN  OF 
RHEUMATIC  FEVER. 


By  Paul  D.  White,  M.D., 


(From  the  Medical  Service  of  the  Massachusetts  General  Hospital ) 

Acute  heart  block  occurring  in  patients  during  the  course  of 
rheumatic  fever  has  been  reported  In"  several  writers,  most  recently 
by  Christen  Lundsgaard/  of  Copenhagen,  who  mentions  also  other 
recorded  cases,  but  the  detection  of  an  acute  heart  block  prior  to 
the  finding  of  other  signs  of  rheumatic  fever  infection  is  so  unique 
and  important  as  to  deserve  special  mention.  A  patient  has 
recently  come  under  my  observation  who  exhibited  this  condition. 
Of  additional  interest  in  this  patient  were  the  transient  character 
of  the  block  and  the  absence  of  any  evidence  of  valve  damage. 
In  the  case  of  transient  heart  block  in  rheumatic  infection  described 
by  Lundsgaard,'-  in  the  case  reported  by  Magnus-Alsleben,^  in  that 
of  Cowan,  M'Leod  and  Patterson,^  and  in  three  described  by 
jNIackenzie,^  his  cases  Nos.  85,  87,  and  88,  there  was  no  evidence 
of  valve  damage  during  the  illness  of  the  patient.  In  the  patient 
described  by  Cowan,  ^M'Leod  and  Patterson,  a  short  soft  systolic 
murmur  was  heard  at  the  apex  two  months  after  the  illness. 

Case  Report.  A.  J.  B.,  aged  eighteen  years.  Family  and  past 
history  unimportant.  Visited  the  out-patient  department  of 
the  ]\Iassachusetts  General  Hospital  December  16,  1915,  because 
he  ached  "all  over."  Four  days  previously  he  had  "caught  cold," 
and  since  then  he  had  liad  coryza,  cough,  headache,  and  backache. 
For  a  couple  of  days  he  had  been  bothered  by  palpitation,  and  for 
one  day  he  had  noticed  lameness  in  his  right  arm,  but  he  com- 
plained of  no  definite  joint  pain.    No  medicine  had  been  taken. 

Physical  Examination.  The  boy  appeared  sick,  but  examination 
revealed  nothing  but  redness  of  the  throat  (tonsils  not  large  or 
inflamed),  pronounced  reduplication  of  the  cardiac  second  sound 
heard  best  at  the  apex,  and  an  irregularity  of  the  pulse.  The  tem- 
perature was  normal  and  the  urine  normal.  The  joints  appeared 
normal.  The  seriousness  of  the  lad's  condition  was  not  appreciated 
until  the  graphic  record  of  the  pulse  was  obtained. 

A  polygram  of  radial  and  jugular  pulses  (Fig.  1)  showed  very 
defective  auriculoventricular  conduction  with  marked  prolongation 
of  the  a-c  interval  (up  to  0.5  second),  frequently  leading  up  to 
dropped  beats.     In  the  venous  tracing  the  a  and  v  waves  occur 

1  Lancet,  London,  1916,  cxc,  125.  ^  Loc.  cit. 

'  Ztschr.  f.  klin.  Med.,  1910,  Ixix,  82.  "  Quart.  Jour.  Med.,  1910,  iii,  115. 

^  Diseases  of  the  Heart,  London,  1913,  456. 
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together,  producing  the  very  high  excursions.     Right  or  left  vagal 
pressure  increased  readily  the  degree  of  block. 


Fig.  1. — Polygram  taken  December  16,  1915,  showing  heart  block  -with  very  long 
a-c  inter\-al  (up  to  0..5  second)  and  occasional  dropped  beats.  Upper  record  is  of 
jugular  pulse,  lower  of  radial  pulse.  Time  interval  =  0.2  second.  This  and  sub- 
sequent tracings  reduced  to  about  f  original  size. 

After  establishment  of  this  diagnosis  of  heart  block,  apparently 
of  infectious  origin,  the  patient  went  to  bed,  where  he  remained 
for  the  next  two  weeks,  suffering  from  a  severe  atta<^'k  of  acute 
polyarticular  rheumatism.    The  joint  symptoms  began  a  few  hours 


a-  c    IT  (V       V 


Fig.  2.- 


jV-jv.^ujv.jWvJU/L 


-Polygram  taken'^December  20,  1915,  showing  long  ac  interval  (0..3  second) 
but  no  dropped  beats.     Time  interval  =  0.2  second. 


after  the  visit  to  the  hospital,  and  in  four  days  (December  20,  1915) 
the  knees,  toes,  and  right  hand  had  all  Vjecome  involved  with  swell- 
ing, redness,  pain,  and  tenderness.  Treatment  consi.sted  of  the 
administration  of  salicylates  by  mouth  and  of  oil  of  gaultheria 


JJ Jj  J 

Fig.  3. — Polygram   taken  February  19,  1916,  showing  normal  a-c  interval  (0.18=*= 
second) .     Time  interval  =  0.2  second. 

applied  to  the  affected  joints.  On  December  20  a  polygram  ("Fig. 
2)  showed  no  longer  any  dropped  beats,  but  still  a  definite  pro- 
longation of  the  a-c  interval. 
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On  January  11,  1916,  the  patient  again  visited  the  out-patient 
department  of  the  hospital  and  an  electrocardiogram  showed  nor- 
mal rhythm  with  a  P-R  interval  slightly  long  (0.20  second).  At 
this  time  he  felt  well  except  for  slight  pain  in  the  left  heel.  Xo 
enlargement  of  the  heart  was  made  out  and  there  were  no  murmurs. 
The  reduplication  of  the  second  sound  had  disappeared.  The 
joints  appeared  normal. 

On  January  29,  forty-five  days  after  the  V)lock  was  first  discovered, 
an  electrocardiogram  showed  normal  rhythm  with  a  perfectly 
normal  P-R  interval  (0.145  second).  At  this  time  he  felt  well.  On 
February  19,  three  weeks  later,  a  polygram  (Pig.  3)  showed  a  nor- 
mal a-c  interval  (0.18  second)  and  the  patient  felt  well  except  for 
rare  short  sharp  pains  in  his  precordia  during  work  which  he  had 
resumed.  The  work  consisted  of  heavy  lifting  and  lighter  work 
was  advised.  Physical  examination  at  this  time  showed  the  apex 
impulse  2  cm.  inside  the  nipple  line  in  the  fifth  and  sixth  intercostal 
spaces.  There  was  no  systolic  retraction  at  the  apex.  No  mur- 
murs or  reduplication  were  heard;  the  first  sound  was  soft.  P2>A2 
but  not  accentuated.    Pulse  rate  =  72. 

Summary.  A  case  is  recorded  in  which  acute  and  transient  heart 
block  appeared  as  the  first  sign  of  an  acute  rheumatic  fever.  The 
conduction  time  between  auricle  and  ventricle  showed  greai  delay 
before  the  onset  of  the  joint  symptoms  and  returned  to  normal 
about  six  weeks  after  the  block  was  discovered.  In  this  case  the 
myocardium  not  only  gave  the  first  evidence  of  the  importance  of 
the  illness  but  also  showed  at  least  temporary  damage  while  no 
evidence  was  found  of  endocardial  or  pericardial  involvement. 

The  value  of  the  graphic  study  of  the  pulse  is  well  illustrated  by 
this  case. 


REVIEWS 


Blood-pressure:  Its  Clinical  Applications.  By  George  W. 
XoRRis,  A.B.,  M.D.,  Assistant  Professor  of  ]Medicine  in  the  Uni- 
versity of  Pennsylvania;  Assistant  Visiting  Physician,  University 
Hospital.  Second  edition.  Pp.  424;  133  illustrations.  Philadel- 
phia and  Xew  York:  Lea  &  Febiger,  1916. 

The  rapid  exhaustion  of  the  edition  of  a  book  does  not  neces- 
sarily show  the  inherent  value  of  the  book,  as  other  factors,  aside 
from  the  real  worth  of  the  work,  may  at  times  induce  a  ready  sale. 
But  this  generalization  does  not  apply  to  Dr.  Norris's  work  which 
is  now  appearing  in  the  second  edition  in  a  comparatively  short 
time  after  the  publication  of  the  first.  In  this  case  it  can  be  fairly 
stated  that  the  first  volume  on  blood-pressure  was  so  complete 
and  thorough,  and  so  painstakingly  prepared,  that  its  wide-spread 
popularity  was  well  merited.  In  this  new  edition  Dr.  Xorris  has 
incorporated  much  fresh  material  in  the  ever-changing  and  advanc- 
ing study  of  vascular  pressure.  He  has  incorporated  new  researches, 
both  clinical  and  laboratory,  and  in  every  way  has  kept  abreast 
of  his  subject.  There  is  one  criticism,  however,  of  the  book  which 
may  be  expressed.  Dr.  Xorris  is  an  authority  on  his  subject, 
therefore  it  would  enhance  the  value  of  his  work  were  he  to  express 
more  didactically  his  own  opinions  of  the  various  methods  and 
procedures  which  he  discusses.  In  this  way  the  less  expert  reader 
would  have  the  definite  opinion  of  one  qualified  to  express,  for 
example,  which  method  is  best  in  estimating  the  functional  efficiency 
of  the  circulation.  As  it  is  now  the  book  describes  so  many 
different  methods  that  it  is  difficult  to  pick  out  the  best  one 
without  guidance.  J.  H.  ]M.,  Jr. 


Rules  for  Recovery  from  Pulmonary  Tuberculosis.  A  Lay- 
man's Hant)-book  of  Treatment.  By  Lawrason  Brown,  M.D., 
of  Saranac  Lake,  Xew  York.  Second  edition.  Pp.  184.  Phila- 
delphia and  N^ew  York:  Lea  &  Febiger,  1916. 

Another  edition  of  Dr.  Brown's  excellent  little  book  of  Rules 
is  hea"rtily  welcome.  Though  seemingly  a  simple  task,  it  required 
an  expert  to  present  the  subject  so  briefly,  so  entertainingly,  and  so 
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accurately.  While  such  a  book  is  in  no  sense  intended  as  a  substitute 
for  the  physician's  instructions,  it  will  in  many  instances  be  a  valu- 
able supplement  to  them.  Besides  directly  applicable  instruction, 
the  book  also  contains  much  general  information  of  a  useful  character 
about  tuberculosis.  It  is  to  be  hoped,  however,  that  not  only 
patients  and  other  lay  persons  will  profit  by  this  volume,  but  that 
its  valuable  instructions  will  also  be  shared  by  physicians,  medical 
students,  and  nurses.  C.  M.  M, 


Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Prac- 
tice FOR  Students  and  Practitioners.  By  George  E. 
DE  ScHWEiNiTZ,  M.D.,  LL.D.  (Univ.  of  Pa.),  Professor  of  Ophthal- 
mology in  the  University  of  Pennsylvania;  Ophthalmic  Surgeon 
to  the  University  Hospital;  Consulting  Ophthalmic  Surgeon  to 
Philadelphia  Polyclinic  Hospital,  Philadelphia  General  Hospital, 
and  Orthopedic  Hospital  and  Infirmary  for  Nervous  Diseases. 
Eighth  edition.  Pp.  754;  386  illustration  and  7  colored  plates. 
Philadelphia  and  London:  W.  B.  Saunders  Company,  1916. 

When  a  book  passes  through  eight  editions  and  a  number  of 
reprints  in  less  than  twenty-five  years,  on  an  average  about  one 
revision  or  reprint  every  second  year,  there  is  the  best  prima  facia 
evidence  that  the  work  is  one  of  real  merit;  and  this  is  completely 
borne  out  by  a  perusal  of  the  contents,  however  critical  the  reader 
may  be.  There  is  no  exaggeration  at  all  in  declaring  Dr. 
de  Schweinitz's  text-book  to  be  the  best  of  its  kind  in  the  English 
language,  and  unsurpassed  in  any  other  language.  This  is  no 
slight  praise,  considering  the  high  character  of  a  number  of  books 
dealing  with  the  same  subject  by  other  distinguished  writers. 

The  subject-matter  has  been  brought  thoroughly  up  to  date, 
although  no  epoch-making  discoveries  or  improvements  are  to  be 
chronicled  in  this  domain  since  the  last  edition.  We  note  that 
Lieutenant  Colonel  Elliot  has  written  the  description  of  the  opera- 
tion for  glaucoma  known  by  his  name.  The  author  observes  of  this 
method  that  he  "is  unconvinced  that  it  is  a  better  procedure  than  a 
technically  correct  iridectomy,"  while  he  regards  it  as  a  better 
operation  in  chronic  non-congestive  glaucoma  than  iridectomy  and 
preferable  to  a  second  iridectomy  or  sclerotomy  if  a  previous 
iridectomy  has  failed.  He  likewise  is  ndt  very  favorably  impressed 
by  Heine's  operation  of  cyclodialysis  as  a  substitute  for  iridectomy 
in  ordinary  acute  or  chronic  glaucoma. 

The  typography,  illustrations,  paper,  and  general  make-up 
of  the  \'olume  are  excellent  and  worthily  represent  the  publishers' 
important  contribution  to  a  work  of  such  merit.  A  full  index 
completes  the  volume.  T.  B.  S. 
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A  Mechaxistic  View  of  War  and  Peace.  By  George  W. 
Crile,  M.D.,  Professor  of  Surgery,  ^Yestern  Reserve  University. 
Pp.  104;  .32  illustrations.    New  York:  The  Macmillan  Company. 

This  small  book  will  appeal  to  those  who  are  familiar  with  Dr. 
Crile's  other  works  and  are  in  accord  with  his  well-known  theories. 
Although  the  book  is  in  a  sense  descriptive  of  the  present  European 
war,  yet  it  should  not  be  read  from  this  point  of  view  but  only  as 
an  interpretation  of  the  phenomena  of  war  upon  the  basis  of  the 
mechanistic  theory.  It  is  written  from  the  view-point  of  this  theory, 
in  the  terms  peculiar  to  the  theory,  and  upon  one's  belief  in  this 
theory,  the  value  of  the  book  will  depend. 

The  quotation  may  help  to  make  this  clear.  It  is  from  the 
chapter  entitled  A  Mechanistic  View  of  German  Kultur,  p.  7.5: 
"A  people  may  be  brutalized  into  formal  submission;  but  brutal 
treatment  results  in  creating  in  the  brains  of  the  children  the 
strongest  action  patterns  of  opposition  and  of  hatred.  The  con- 
quering enemy  can  never  supplant  the  influence  of  the  hating 
mother  who  plants  action  patterns  in  the  brains  of  her  children 
when  the  shades  are  drawn."  O.  H.  P.  P. 


Medical  Clinics  of  Chicago.    Vol.  1,  Nos.  5  and  6.     Philadelphia 
and  London:  W.  B.  Saunders  Company,  1916. 

The  fifth  number  of  the  Medical  Clinics  contains  some  very 
interesting  and  instructive  case  studies.  Dr.  Case  contributes 
an  article  on  roentgenological  aspect  of  intestinal  stasis.  Dr.  AYilliam- 
son  presents  five  different  cases,  of  which  the  last  one,  showing 
the  difiiculty  of  distinguishing  between  carcinoma  of  the  stomach 
and  pernicious  anemia,  is  most  ably  discussed.  Dr.  Preble  has  two 
cases  which  are  interesting  but  marred  by  frequent  questions  and 
answers.  Dr.  Hamill  discusses  three  neurological  disorders.  In 
Dr.  Tice's  clinics,  in  addition  to  the  two  cases  that  he  shows,  there 
is  also  a  report  on  the  autopsy  of  the  case  which  was  discussed 
in  the  January  Clinics.  Probably  the  most  valuable  and  thorough 
of  the  different  clinics  is  that  of  Dr.  Abt,  who  has  a  splendid  dis- 
cussion on  congential  s\'philis,  which  is  illustrated  by  photographs 
and  a  colored  plate.  This  number  of  the  Clinics  is  concluded  by 
the  three  cases  of  Dr.  ]\Iix. 

The  sixth  number  of  the  Medical  Clinics  contains,  in  addition 
to  the  authors  in  the  previous  number,  also  clinics  of  Dr.  Ham- 
burger, Dr.  Tivnen,  Dr.  Friedman,  and  Dr.  Zeisler.  This  number 
is  uniformly  good  and  contains  some  very  interesting  and  valuable 
material.  The  clinics  are  all  good,  but  it  would  be  perfectly  fair 
again  to  say  that  that  of  Dr.  Abt  is  extremely  carefully  prepared 
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and  well  illustrated.  Dr.  Hamburger  also  contributes  a  clinic 
which  elaborates  most  carefully  the  present-day  treatment  of 
diabetes  as  advocated  by  Dr.  Allen. 

This  last  number  of  the  Medical  Clinics  of  Chicago  shows  a  xery 
distinct  improvement  over  the  earlier  ones.  There  are  still  some 
things  to  which  one  takes  exception,  but,  on  the  whole,  they  are 
a  most  novel  and  interesting  method  of  learning  at  first  hand  the 
ideas  and  methods  of  men  competent  to  discuss  and  to  teach 
internal  medicine.  J.  H.  M.,  Jr. 


The  Starvation  Treatment  of  Diabetes.  By  Lewis  Webb 
Hill,  M.D.,  Children's  Hospital,  Boston,  and  Rexa  S.  Eckm.ant, 
Dietitian,  ^Massachusetts  General  Hospital,  Boston.  With  an 
introduction  by  Richard  C.  Cabot,  M.D.  Second  edition. 
Pp.  131.    Boston:  W.  M.  Leonard,  191(3. 

This  small  book  on  the  details  of  the  Allen  treatment  may  be 
reviewed  both  accurately  and  comprehensively  by  quoting  the 
last  paragraph  of  the  introduction  written  by  Dr.  Richard  Cabot. 
"It  is,  of  course,  too  early  to  say  how  far-reaching  and  how  per- 
manent the  effects  of  such  a  diet  will  be  in- the  severe  and  in  the 
milder  cases  of  diabetes.  All  we  can  say  is  that  thus  far  it  appears 
to  work  admirably  well.  To  all  who  wish  to  give  their  patients  the 
benefit  of  this  treatment  I  can  heartily  recommend  this  book." 

J.  H.  M.,  Jr. 

Character   and   Temperament.     By   Joseph   Jastrow,   M.D. 
Pp.  596.    New  York  and  London :  Appleton  &  Co. 

This  volume  is  the  first  of  a  series  on  general  psychological 
subjects,  the  others  being  entitled,  "The  Qualities  of  Men,"  "The 
Subconscious,"  and  "Fact  and  Fable  in  Psychology."  One  or  two 
have  been  previously  reviewed  in  this  Journal.  In  all  of  these 
volumes,  and  especially  in  this,  the  effort  is  made  to  clearly  present 
the  subject  of  the  psychological  elements  of  the  mind.  The  reviewer 
is  not  at  all  certain  whether  these  volumes  are  meant  for  the 
student  of  psychology  or  if  it  is  an  effort  to  popularize  the  subject. 
It  is  difficult  to  adequately  review  a  book  of  this  kind  because  the 
subject  is  so  large  and  the  presentation  so  difficult.  The  reviewer 
who  has  taught  medical  students  for  many  years  would  hardly 
recommend  this  book  to  students  because  the  method  of  presen- 
tation is  not  attractive.  The  paragraphs  are  large,  many  of  them 
an  entire  page,  and  some  two,  and  while  one  may  conceive  that  a 
student  of  psychology  would  be  sufficiently  interested  to  read 
paragraphs  of  this  sort,  yet  is  this  the  wisest  wav  to  present  any 
subject?  '       T.  H.  W. 
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A  Text -BOOK  of  Histology.  By  Rudolf  Krause,  Professor  of 
Anatomy  at  the  University  of  Berlin.  Pp.  274;  36  illustrations. 
New  York:    Rebman  Company. 

This  appears  to  be  intended  as  a  companion  book  to  Professor 
Krause's  A  Course  in  Normal  Histology,  published  in  1913  and 
reviewed  in  Am.  Jour.  ]\Ied.  Sc,  May,  1914.  This  latter  work 
was  principally  of  the  nature  of  an  atlas  of  colored  plates,  with 
a  descriptive  account  of  each  illustrated  tissue  or  organ.  The 
present  work  is  a  comprehensive  text-book,  illustrated  for  the 
most  part  with  schematic  explanatory  figures.  It  is  stated  on  the 
title-page  that  the  references  to  illustrations  given  in  the  text 
relate  to  the  colored  illustrations  in  the  previous  larger  work. 
Thus  for  a  complete  survey  of  the  field  of  normal  histology  it  would 
be  necessary  to  have  both  books,  as  they  are,  in  many  ways,  com- 
plementary to  one  another.  One  also  learns  from  the  title-page 
that  this  text  was  translated  from  an  original  manuscript  and  is 
now  printed  the  first  time.  Considering  this  method  of  preparation 
the  book  is  well  done  and  only  small  errors  of  fact  have  been 
detected.  But  in  the  literal  translation  of  some  of  the  original 
names  the  writer  has  not  always  brought  his  terms  into  line  with 
current  nomenclature.  This  method  of  preparation  has  also  its 
merits,  for,  no  doubt,  one  gets  a  more  vivid  and  interesting  account 
of  the  subject  when  taken  directly  from  the  lecturer.  Many  more 
details  of  physiological  chemistry  are  contained  than  usually  given 
in  current  histologies,  and,  in  many  ways,  the  book  represents  an 
interesting  exposition  of  the  subject.  W.  H.  F.  A. 


The  New  Public  Health.  By  H.  W.  Hill,  Professor  of  Public 
Health,  Western  University.  Pp.  205.  New  York:  The 
Macmillan  Company,  1916. 

In  the  several  chapters  of  this  book  the  author  clearly  brings  out 
his  contention  that  the  old  public  health  was  concerned  with  the 
environment;  the  new  is  concerned  with  the  individual.  The 
vastness  of  the  problem  of  prevention  of  disease  is  thus  made 
comparatively  simple.  For  example,  if  instead  of  improving  the 
environment  of  the  100,000,000  people  in  the  United  States  we  give 
proper  supervision  to  the  200,000  people  infected  with  tuberculosis 
the  problem  is  but  one  five-hundredth  the  magnitude. 

Very  strong  emphasis  is  made  of  the  care  of  infective  discharges. 
Indeed  this  seems  probably  the  most  important  factor  in  the  new 
public  health.  Thus  we  see  that  tuberculosis,  pneumonia,  and  the 
other  infectious  diseases  will  develop  under  almost  any  circum- 
stances if  the  dose  of  infection  be  large  enough,  virulent  enough,  or 
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sufficiently  repeated.  These  same  diseases  will  not  develop  under 
any  circumstances  without  such  infection. 

It  is  the  belief  of  the  author  that  mothers,  because  of  intimate 
contact,  propagate  and  keep  alive  and  spread  the  infectious  diseases 
of  children  more  than  any  other  one  body  of  people.  The  basic 
principles  of  public  health,  therefore,  should  be  taught  in  public 
schools  in  order  to  reach  girls,  the  prospective  mothers  of  the  race. 

The  common  fallacies  and  superstitions  of  a  former  generation, 
many  of  which  are  still  believed  in  spite  of  their  absurdity,  are 
discussed  in  an  interesting  manner.  The  as  yet  unsolved  problem  of 
venereal  prophylaxis  is  but  lightly  touched  in  this  book. 

The  chapters  are  logically  arranged,  and  each  contains  at  the 
end  a  well-written  summarv.  A.  G.  M. 


An  Index  of  Treatment.  By  Various  Writers.  Edited  by 
Robert  Hutchison,  M.D.,  F.R.C.P.,  Physician  to  the  London 
Hospital,  and  Physician  (with  Charge  of  Out-Patients)  to  the 
Hospital  for  Sick  Children,  and  James  Sherren,  F.R.C.S., 
Surgeon  to  the  London  Hospital  and  Senior  Surgeon  to  the 
Poplar  Hospital  for  Accidents.  Revised  to  conform  with  Ameri- 
can usage  by  Warren  Coleman,  M.D.,  Professor  of  Clinical 
Medicine  and  Practical  Pharmacology,  Cornell  University 
Medical  College.  Seventh  edition.  Pp.,  1152;  82  illustrations. 
New  York:    William  Wood  &  Co. 

The  purpose  of  this  work  is  to  furnish  the  general  practitioner 
with  a  complete  and  trustworthy  guide  to  modern  methods  of 
treatment,  in  a  convenient  form  for  reference. 

The  list  of  contributors  consists  of  eighty-nine  British  authors, 
many  of  whom  are  of  such  prominence  as  to  assure  the  success  of 
any  work  undertaken  by  them ;  and  this,  coupled  with  the  fact  that 
it  has  run  through  seven  editions,  gives  it  a  warm  recommendation. 

The  authors  have  avoided  any  unnecessary  presentation  of  a 
confusing  number  of  procedures  and  have  adhered  throughout  to 
the  most  effective  and  direct  methods.  There  are  no  chapters, 
the  book  starting  with  the  treatment  of  diseases  in  alphabetical 
order,  this  order  being  maintained  throughout.  The  surgical  articles 
are  devoted  more  to  non-operative  treatment  and  to  minor  or 
emergency  operations  of  the  type  the  general  practitioner  might  be 
called  upon  to  perform,  while  the  technic  of  the  more  elaborate 
operations  is  omitted  as  is  the  management  of  labor,  the  latter 
being  conceded  to  be  without  the  scope  of  this  work. 

The  description  of  treatment  is  very  similar  to  that  found  in 
text-books  of  medicine,  surgery,  and  the  various  specialties,  and 
includes  procedures  for  practically  every  diseased  condition  regard- 
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less  of  the  field  into  which  it  falls.  The  descriptions  of  necessity 
fall  short  of  the  completeness  of  a  system  on  treatment,  in  places 
being  rather  sketchy,  while  in  others,  as  the  blood  diseases  and 
rheumatoid  arthritis,  they  leave  nothing  to  be  desired..  The  book 
is  of  unquestionable  value  to  the  general  practitioner,  who  may 
encounter  anj^  of  the  conditions  mentioned  and  who  may  not  be 
fortunate  enough  to  possess  the  various  systems  or  the  text-books 
of  the  specialties,  which  he  as  a  practitioner  may  encounter. 

Thie  book  is  rather  cumbersome  in  size,  and  the  print  is  decidedly 
too  small.     Two  volumes  and  larger  print  would  be  an  advantage. 

A.  H.  H. 


Text-book  of  Nervous  Diseases.  By  Charles  L.  Dana,  M.D. 
Eighth  edition.  Pp.  632;  262  illustrations.  New  York:  William 
Wood  &  Co. 

This  is  the  eighth  edition  of  this  well-known  work,  the  first  being 
published  twenty-three  years  ago.  Comparing  this  with  the 
previous  edition  there  is  the  greatest  difference,  and  it  seems  almost 
as  if  one  is  reading  an  entirely  new  work.  There  is  li+tle  considera- 
tion given  to  anatomy,  the  author  taking  the  position  that  in  modern 
neurology  any  extensive  discussion  of  anatomy  is  out  of  place,  as 
special  books  are  numerous  on  this  subject.  There  is  the  usual 
treatment  of  symptoms,  not  much  of  a  discussion  on  pathology 
and  then  the  usual  consideration  of  various  clinical  phases  of 
nervous  diseases  beginning  with  peripheral  nerves,  then  the  cranial 
nerves,  spinal-cord  diseases,  brain  diseases,  the  various  forms  of 
functional  disease,  and  finally  the  general  diseases.  There  is  a 
very  interesting  closing  chapter  on  craniocerebral  topography 
and  an  appendix  in  which  is  given  the  functional  innervation  of 
the  muscles.  The  book  is  freely  and  well  illustrated,  although 
there  is  not  as  free  a  use  of  charts  as  there  might  be.  It  is  needless 
to  discuss  the  treatment  of  the  subject  matter,  for  any  work  by  Dr. 
Dana  is  bound  to  be  first  class.  No  work  ever  reaches  an  eighth 
edition  unless  it  is  well  worth  while.  T.  H.  W. 


Hospitals  and  the  Law.  By  Edwin  Valentine  Mitchell, 
LL.B.,  of  the  Faculty  of  the  College  of  Law,  University  of  South 
Dakota.    Pp.  178.    New  York:  Rebman  Company,  1915. 

Professional  literature  grows  so  rapidly  that  it  is  becoming 
more  and  more  impossible  for  one  to  keep  in  touch  with  even  that 
of  his  own  vocation;  much  less  is  it  possible  to  know  the  litera- 
ture of  the  other  professions.    Yet  the  activities  of  the  various  call- 
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Ings  are  so  interrelated  that  every  well-informed  member  of  each 
must  know  something  about  the  others.  This  is  especially  true  as 
between  the  law  and  medicine.  For  most  of  us  it  can  be  accom- 
plished only  through  summaries  of  the  important  and  well-estab- 
lished facts  bearing  along  the  particular  lines  in  which  one  is 
interested.  Such  a  summary  is  this  presentation  of  Dr.  Mitchell's. 
He  has  brought  together  the  essential  legal  practices  in  relation 
to  hospitals  and  has  so  served  to  make  possible  for  the  physician 
and  others  an  understanding  of  those  practices  without  the  neces- 
sity of  a  prolonged  search  in  legal  literature. 

The  book  is  well  written,  concise,  sufficiently  indexed,  and  gives 
references  to  rulings  and  decisions  upon  which  its  statements  are 
based.  It  will  be  found  most  helpful  to  those  interested  in  hospital 
management.  T.   G.  M. 


A  Guide  to  Gynecology  in  General  Practice.  By  Comyns 
Berkeley,  M.A.,  M.D.,  M.C.  (Cantab.),  F.R.C.P.  (Lond.), 
Obstetric  and  Gynecological  Surgeon  to  the  Middlesex  Hospital 
and  Surgeon-in-Charge  of  its  Military  Hospital  at  Clacton-on- 
Sea ;  Surgeon  to  the  Chelsea  Hospital  for  \Vomen ;  Senior  Obstet- 
ric Surgeon  to  the  City  of  London  Lying-in  Hospital,  etc.,  and 
Victor  Bonney,  M.S.,  M.D.,  B.Sc.  (Lond.),  F.R.C.S.  (Eng.), 
M.R.C.P.  (Lond.),  Assistant  Obstetric  and  Gynecological  Surgeon 
to  the  Middlesex  Hospital  and  Surgeon-in-Charge  of  its  jNIilitary 
Hospital  at  Clacton-on-sea ;  Surgeon  to  the  Chelsea  Hospital  for 
Women  and  the  Hounslow  Hospital,  etc.  London :  Henry  Frowde, 
Oxford  University  Press;  Hodder  &  Stoughton,  Warwick  Square, 
E.G. 

This  volume  is  constructed  along  lines  entirely  different  from  those 
which  we  are  accustomed  to  expect  in  text-books,  since  the  sole  aim 
of  the  authors  has  been  to  demonstrate  the  significance  of  symptoms 
and  the  interpretation  of  physical  signs.  To  this  end  they  have 
divided  the  book  into  five  sections.  In  the  first  section  the  various 
methods  of  examination  of  patients  and  the  more  common  instru- 
ments used  in  such  examinations  are  briefly  but  clearly  considered. 
The  second  section  is  devoted  to  the  consideration  of  symptoms  as 
such,  each  symptom  being  carefully  considered  in  its  relation  to  the 
various  conditions  in  which  it  might  be  found,  while  disease  entities 
are  not  considered  yer  se.  Thus,  for  example,  a  fibromyoma  of  the 
uterus  is  not  described  as  a  separate  clinical  condition,  but  is  clas- 
sified under  various  headings  such  as  uterine  hemorrhage,  menstrual 
pain,  sterility,  etc.  The  third  section  of  the  book  deals  with  physical 
signs  in  a  similar  manner,  and  it  is  this  "cross-index"  feature  of  the 
book  that  renders  it  of  especial  value  to  the  practitioner  and  stu- 
dent.    The  treatment  of   the  various   conditions   described   form 
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the  fourth  section  of  the  book,  but  operative  technic  has  been 
dehberately  omitted.  In  this  section  many  practical  suggestions 
are  offered,  inchiding  the  pubhcation  of  prescriptions  which  the 
authors  have  found  of  service  in  their  wide  experience.  A  bit  of 
conservatism  is  inferred  concerning  the  value  of  radium  in  the 
treatment  of  carcinoma  of  the  cervix,  and  it  is  surprising  to  note 
that  early  operation  is  recommended  in  gonorrheal  salpingitis  and 
that  phylacogens  are  suggested  in  the  treatment  of  clu"onic  gonor- 
rhea. The  final  section  of  the  book  is  devoted  to  the  medicolegal 
aspects  of  gynecology  according  to  the  laws  of  England,  embracing 
such  topics  as  nullity  of  marriage,  rape,  criminal  abortion,  foreign 
bodies  left  in  the  uterus,  vagina,  or  abdomen,  etc. 

As  a  whole,  the  book  is  one  which  should  be  in  the  hands  of  every 
practitioner  who  attends  gynecological  cases,  and  the  numerous 
semidiagrammatic  illustrations  and  conciseness  of  the  text  should 
render  the  work  especially  appealing  to  the  student.        F.  E.  K. 


Abdominal  Injuries.  By  Prof.  Rutherford  Morison  and 
Lieutenant-Colonel  W.  G.  Richardson,  R.A.M.C.  (T.). 
Pp.  116;  16  illustrations.     London:    Oxford  Medical  Press. 

The  book  is  written  by  Rutherford  ]\Iorison.  Colonel  Richard- 
son's name  appears  by  reason  of  the  diagrams  which  are  of  little 
value.  The  author  states  that  there  is  no  essential  difference 
between  the  surgical  principles  which  should  guide  civil  and  military 
surgeons.  The  bulk  of  the  volume  is  made  up  of  a  description 
of  operative  technic  and  postoperative  complications  and  their 
treatment  which  differs  essentially  from  the  ordinary  text-books. 
The  subject  of  diagnosis  is  well  presented.  A  few  pages  are  devoted 
to  general  considerations  of  penetrating  perforating  and  gunshot 
wounds.  G.  M.  L. 


WouNT)s  IN  War.  Their  Treatment  and  Results.  By  Lieu- 
tenant-Colonel d'Arcy  Power,  R.A.M.C.  Pp.  104.  Lon- 
don :  Oxford  ]\Iedical  Press. 

The  American  surgeon  who  seeks  the  knowledge  already  gained 
by  the  combined  experience  of  many  military  surgeons  will  be 
disappointed  in  this  book.  It  is  truly  a  "primer."  The  general 
principles  of  suppurating  wounds  in  their  various  aspects  are  dis- 
cussed with  special  reference  to  antiseptic  methods,  but  the  treat- 
ment of  specific  infections  such  as  tetanus  and  gaseous  gangrene 
is  superficial  and  incomplete.  G.  ]\I.  L. 
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Proteose  Intoxication. — G.  H.  Whipple  (Jour.  Am.  Med.  Assn., 
1916,  Ixvii,  15)  reports  further  findings  in  his  study  of  proteose  in- 
toxication which  develops  in  intestinal  obstruction,  general  peritonitis 
and  acute  hemorrhage  pancreatitis.  He  and  his  co-workers  have 
demonstrated  experimentally  that  the  intoxication  of  intestinal  ob- 
struction is  due  to  a  primary  proteose  which  may  be  precipitated  by 
five  volumes  of  95  per  cent,  alcohol  or  by  half  saturation  with  am- 
monium sulphate.  They  have  found  that  the  proteose  is  resistant 
to  digestion  by  intestinal  mucosa  and  by  pancreatic  and  tissue  ferments. 
An  animal  injected  with  one  proteose  is  found  to  be  resistant  not  only 
to  this  proteose  but  also  to  other  proteoses.  The  toxic  proteoses  isolated 
from  the  intestine  from  the  peritoneum  and  from  the  pancreas  have 
certain  biologic  reactions  in  common  but  give  no  specific  differential 
reactions.  Proteoses  may  be  formed  in  the  experimental  animals 
independent  of  bacterial  action.  Cooke,  Rodenbaugh  and  Whipple 
{Jour.  Exp.  Med.,  1916,  xxiii.  No.  6)  have  shown  that  there  is  a  con- 
siderable rise  in  non-coagulable  nitrogen  in  the  blood  in  many  con- 
ditions of  intoxication,  especially  in  acute  intestinal  obstruction.  With- 
out impairment  of  renal  function,  the  non-coagulable  nitrogen  may 
increase  from  25  mg.  to  100  or  200  mg.  per  100  c.c.  of  blood.  Acute 
proteose  into.xications  due  to  the  injection  of  a  pure  proteose  into  a 
normal  dog  may  show  a  rise  in  non-coagulable  nitrogen  in  the  blood 
from  25  mg.  to  40  or  60  mg.  within  three  or  four  hours.  To  throw 
light  on  this  observation,  dogs  have  been  kept  in  metabolism  cages 
during  starvation  until  the  elimination  of  urinary  nitrogen  has  become 
constant  (usually  four  or  five  days).  If,  now,  a  small  dose  of. pure 
proteose  is  given  intravenously,  there  will  be  a  great  increase  in  the 
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urinary  nitrogen  excretion  (100  per  cent,  or  more),  which  may  last 
three  to  five  days.  It  seems  clear  that  this  nitrogen  increase  must 
result  from  tissue  catabolism.  Animals  kept  in  the  same  way  also 
show  a  great  rise  in  the  nitrogen  elimination  if  a  closed  loop  of  intestine 
is  produced.  The  authors  have  produced  "  a  certain  type  of  simple 
duodenal  obstruction"  with  wliich  there  is  little  or  no  vomiting  and  no 
dehydration.  In  such  cases  animals  may  show  over  200  per  cent, 
increase  in  urinary  nitrogen,  and  death  in  sLx  to  eight  days,  with  a 
blood  non-coagulable  nitrogen  well  over  100  mg.  per  100  c.c.  Results 
quite  similar  to  those  in  intestinal  obstruction  have  been  obtained  in 
general  peritonitis  both  septic  and  sterile,  and  in  acute  hemorrhagic 
pancreatitis,  showing  that  there  is  a  definite  proteose  intoxication  in 
these  conditions. 


A  Cause  of  Ascites. — C.  F.  Hoover  (Jour.  Am.  Med.  Ass?i.,  1916, 
Ixviii,  12)  reports  some  clinical  observations  which  are  of  interest  in 
connection  with  the  development  of  ascites.  As  the  author  points  out, 
the  cirrhotic  changes  in  the  liver  itself  are  insufficient  to  explain  the 
development  of  ascites,  for  cirrhosis  of  extreme  grade  may  be  present 
without  accumulation  of  fluid  in  the  peritoneal  cavity.  Again,  it 
happens  rather  infrequently  that  a  patient  with  cirrhosis  of  the  liver 
will  develop  ascites,  which  may  subsequently  disappear  for  months  or 
longer.  Recently,  Hoover  had  under  observation  a  patient  -nath 
alcoholic  cirrhosis  of  the  liver.  Three  weeks  before  admission  to  the 
hospital  he  had  complained  of  swelling  of  the  feet,  legs  and  abdomen. 
He  stopped  work  and  quit  drinking  alcoholics,  and  the  swellings  disap- 
peared, whereupon  he  resumed  both  work  and  drinking.  The  swellings 
again  returned  and  he  became  jaundiced.  The  patient  had  a  firm, 
enlarged  liver.  There  was  a  caput  medusae  over  which  there  was  a 
palpable  thrill  and  a  loud  venous  hum.  Systolic  blood-pressure  was  130, 
diastolic  90.  Eight  liters  of  clear  yellow  serous  fluid  were  removed.  Its 
specific  gravity  was  1.005,  albumin  4.5  gms.  per  liter  and  cell  count 
ISO  per  1  cmm.  Within  a  few  days,  the  patient  began  to  improve, 
the  jaundice  diminished,  and  the  swelling  of  the  liver  subsided.  With 
these  changes  in  the  patients  condition,  there  was  no  alteration  in  the 
systolic  and  diastolic  blood-pressures  and  no  visible  change  in  the 
caput  medusse.  It  was  found,  however,  that  the  venous  thrill  and  the 
murmur  had  disappeared,  a  fact  which  the  author  ascribes  to  a  lowering 
of  the  portal  pressure,  coincidental  with  decrease  in  size  of  the  liver. 
The  findings  in  this  case,  together  with  other  clinical  observations, 
lead  the  author  to  believe  that  swelling  of  the  liver  is  a  cause  of  elevation 
of  portal  pressure  and  that  increase  of  portal  pressure  is  an  important 
factor  in  the  development  of  ascites  of  hepatic  origin. 


On  the  Reaction  of  the  Cerebrospinal  Fluid. — S.  H.  Hurwitz  and 

C.  L.  Tranter  (Arch.  Inf.  Med.,  1916,  xvii  (Part  I),  828)  have  made  a 
study  of  the  reaction  of  the  cerebrospinal  fluid,  as  determined  by  the 
colorimetric  method  of  Levy,  Rowntree  and  Marriott.  The  technic 
for  the  application  of  this  method  to  the  spinal  fluid  directly  is  given. 
The  technic  is  so  simple  that  the  authors  consider  it  applicable  as  a 
coutine  procedure  in  examinations  of  cerebrospinal  fluids.  The  authors 
summarize  their  findings  as  follows:  As  determined  colorimetrically, 
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normal  cerebrospinal  fluid  is  more  alkaline  than  blood,  the  difference  in 
the  hj-drogen  ion  concentration  of  the  dialysates  of  the  two  fluids  being 
equal  to  0.45,  the  value  of  pH  for  cerebrospinal  fluid  being  8.11;  value 
of  pH  for  blood,  7.66.  No  alteration  from  the  normal  reaction  has 
been  noted  either  in  the  blood  or  in  the  fluid  of  patients  suffering  from 
primary  or  secondary  syphilis  or  from  syphilitic  affections  of  the 
nervous  system.  Thus  far,  no  study  has  been  made  of  the  reaction  of 
the  cerebrospinal  fkiid  in  acute  inflammatory  conditions  of  the  meninges. 


The  Etiology  of  the  Diseases  of  the  Circulatory  System. — Jaxeway 
(Boston  Med.  and  Surg.  Jour.,  1916,  clxxiv,  925)  has  attempted,  in 
this  article,  to  advance  our  knowledge  of  the  ultimate  and  contributory 
causes  of  diseases  of  the  circulatory  system,  with  the  aim  of  stimulating 
wide-spread  efforts  to  reduce  their  prevalence,  for  reliaVjle  figures, 
brought  forward  especially  by  Bouldan,  show  a  definitely  increasing 
incidence  of  diseases  of  the  heart,  arteries,  and  kidneys.  The  author 
has  been  able  to  draw  certain  logical  conclusions  as  the  result  of  his 
analysis  primarily  of  the  etiological  factors  concerned  in  cardiovascular 
disease.  Eleven  etiological  categories  are  presented  as  follows:  (1) 
Diseases  due  to  known  bacterial  infections;  (2)  probable,  but  im- 
proved bacterial  infections;  (3)  syphilis;  (4)  rare  infections;  (5)  para- 
sites and  tumors;  (6)  intoxications;  (7)  nutritional  disturbances;  (8) 
mechanical  disorders;  (9)  nervous  disorders;  (10)  developmental  de- 
fects; (11)  hereditary  disease.  The  author  leaves  little  doubt  as  to  the 
possibility  of  reducing  the  mortality  from  circulatory  diseases.  The 
measures,  in  order  of  their  importance,  best  calculated  to  secure  the 
result,  are:  (1)  A  reduction  in  the  incidence  of  syphilis  in  association 
with  better  diagnosis  for  and  more  intensive  treatment  in  the  primary 
stage;  (2)  reduction  of  preventable  infectious  diseases;  (3)  public 
education  to  regard  "rheumatism"  as  a  serious  malady  to  be  seriously 
treated,  even  in  mild  cases,  by  the  medical  profession.  In  addition 
to  these,  Janeway  further  suggests  the  establishment  of  convalescent 
hospitals  for  the  protracted  care  of  cardiac  cases,  combined  with  the 
development  of  employments  adapted  to  the  limitations  of  various 
types  of  cardiac  cases,  the  promotion  in  general  of  good  hygiene, 
temperance,  and  the  periodic  medical  examination  of  the  presumably 
healthy.  "The  need  of  the  moment,  therefore,  is  for  more  knowledge; 
not  more  knowledge  of  the  dangers  of  circulatory  diseases  for  the  public 
which  means  propaganda,  but  more  knowledge  of  their  causes  for  the 
physician,  which  means  ceaseless  investigation." 


A  Case  of  Acute  Hodgkin's  Disease. — Whittixgton  (Quart.  Jour. 
Med.,  1916,  ix,  83)  presents  a  case  most  interesting,  by  reason  of  the 
peculiar  course  and  many  difficulties  in  establishing  a  diagnosis,  which 
was  made  certain  only  by  autopsy.  The  striking  features  in  the  case 
are  noted  as  follows:  (1)  The  onset  was  acute  and  with  signs  and 
symptoms  most  suggestive  of  peritonitis.  (2)  The  patient  subsequently 
suggested  typhoid  fever  with  low  delirium,  apathy,  dicrotic  pulse,  diar- 
rhea, leukopenia,  and  splenic  enlargement.  (3)  There  was  a  curious 
periodicity  not  merely  of  the  fever  but  of  the  signs  and  symptoms 
as  well.  Each  period  of  fever  marked  the  initiation  of  emaciation, 
rapiflly  developing  pallor,  and  progressive  splenic  enlargement;  during 


004  PROGRESS   OF  MEDICAL  SCIENCE 

each  afebrile  period  the  spleen  seemed  to  shrink.  (4)  There  were 
pronounced  signs  of  portal  obstruction.  (5)  There  was  no  enlargement 
of  the  external  glands.  (6)  The  blood  showed  a  chlorotic  anemia,  a 
leukopenia  of  3000,  and  no  eosinophilia.  On  section  the  spleen  was 
found  much  enlarged,  as  well  as  the  retroperitoneal,  portal,  and  thoracic 
glands.  Histologically  these  showed  the  typical  appearance  of  Hodg- 
kin's  disease,  though  the  degree  of  connective-tissue  proliferation  was 
not  far  advanced.  This  fact  and  the  occurrence  of  hemorrhagic  areas 
in  the  glands  fits  in  with  the  acutely  fatal  course  of  the  disease.  The 
whole  case  seems  strongly  to  support  the  view  that  Hodgkin's  disease 
is  due  to  some  infectious  organism,  at  times  much  more  virulent  than 
at  others. 
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A  Simple  Technic  for  Intravenous  Injections  in  Infants. — Martin 
(Brit.  Med.  Jour.,  July  8,  1916,  p.  40)  says  that  on  account  of  the  small 
size  and  inaccessibility  of  the  superficial  veins  in  young  infants,  it  is 
usually  difficult,  and  often  impossible,  to  give  intravenous  injections 
or  even  to  obtain  sufficient  blood  for  the  Wassermann  reaction  by  the 
methods  ordinarily  employed.  The  difficulty  is  satisfactorily  overcome 
by  puncturing  the  superior  longitudinal  sinus  through  the  anterior 
fontanelle,  according  to  the  procedure  of  Helmholtz.  The  following 
technic  of  the  method  is  based  on  a  series  of  50  cases:  The  scalp  over 
the  anterior  fontanelle  is  shaved  and  disinfected  with  iodine.  No 
anesthetic  is  required.  The  child  lies  in  bed  with  its  head  raised  to  a 
convenient  angle  on  two  pillows.  A  nurse  holds  the  head  securely  with 
a  hand  on  either  side;  the  operator  stands  in  front  and  on  the  right 
side  of  the  child.  The  needle  (held  at  an  angle  of  about  50  to  60  degrees 
with  the  plane  of  the  fontanelle)  is  inserted  in  the  median  line,  half-way 
between  the  anterior  angle  and  centre  of  the  fontanelle.  Some  little 
force  is  required  to  push  it  through  the  firm  pericranium,  and  when  the 
resistance  is  overcome,  one  can  feel  that  the  point  of  the  needle  is  in  a 
cavity.  The  point  should  not  penetrate  more  than  one-eighth  of  an 
inch  below  the  surface  of  the  skin  since  the  sinus  lies  immediately  under 
the  pericranium.  If  the  needle  is  in  the  sinus  blood  flows  at  once  into 
the  syringe;  should  this  not  happen  the  needle  has  gone  too  deep,  and 
has  passed  completely  through  the  sinus.  This  is  the  mistake  usually 
made  by  a  beginner;  it  does  not,  however,  cause  any  damage.  The 
sinus  is  in  many  cases  so  shallow  that  an  ordinary  long  pointed  needle 
pierces  the  inner  wall  before  the  entire  opening  in  the  end  of  the  needle 
is  through  the  pericranium.     A  needle  of  size  No.  20  or  theral)outs, 
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with  a  bevel  measuring  2  mm.,  should  be  chosen  in  place  of  one  with  an 
ordinary  bevel,  which  measures  about  4.5  mm.  Autopsies  on  patients 
in  whom,  for  diagnostic  of  therapeutic  purposes,  the  sinus  has  been 
punctured  at  intervals  of  from  a  few  hours  to  several  weeks  before 
death,  showed  that  in  no  case  had  any  injury  been  done,  nor  in  any 
case  in  which  this  method  has  been  used  have  any  untoward  symptom 
followed. 


Death  After  Nitrous  Oxide-Oxygen  Anesthesia. — McCardie  (Brit. 
Med.  Jour.,  July  22,  1916,  p.  109)  says  that  in  a  somewhat  large  expe- 
rience of  nitrous  oxide  and  oxygen  anesthesia,  with  and  without  the 
addition  of  ether,  he  has  never  seen  any  other  case  like  this  one.  The 
patient  very  nearly  died  during  the  operation  and  succumbed  two  hours 
and  a  half  later  without  recovering  consciousness.  The  operation, 
gastro-enterostomy  for  simple  ulcer,  was  done  in  a  thin,  anemic,  nervous 
man,  aged  sixty-six  years,  who  was  considered  to  be  a  good  subject 
for  nitrous  oxide  and  oxygen  anesthesia.  The  anesthesia  lasted  thirty- 
five  minutes  during  the  last  fifteen  of  which  hardly  any  gas  was  given 
but  a  good  deal  of  air,  and  a  large  quantity  of  oxygen  with  rebreathing. 
There  was  no  respiratory  obstruction  at  any  time.  McCardie  suggests 
the  following  points  for  consideration:  That  the  circulation  failed  long 
before  respiration.  The  failure  could  not  have  been  due  to  traumatic 
shock,  because  it  began  before  incision.  The  morphine  could  not  be 
incriminated,  because  the  patient  had  had  as  big  or  bigger  doses  before, 
and  was  not  drowsy  before  operation.  There  was  no  asphyxia  from 
obstruction  to  respiration  and  twice  as  much  oxygen  as  is  usually 
necessary  was  inhaled,  while  very  little  gas  was  given.  McCardie  does 
not  think  that  death  was  due  to  too  much  gas,  because  circulatory  failure 
occurred  very  early,  beginning  with  the  administration  of  the  gas.  The 
patient  was  psychically  a  very  curiously  nervous  man,  and  McCardie 
thinks  that  psychic  shock,  together  with  anemia,  causing  heart  weakness 
were  largely  responsible  for  the  fatality.  He  admits,  however,  that 
this  explanation  is  hardly  satisfactory. 


The  Treatment  of  Hemorrhoids  by  Interstitial  Injection. — Bird 
{Lancet,  July  22,  1916,  p.  149)  says  that  some  years  ago,  he  chose  this 
treatment  for  hemorrhoids  in  himself  for  the  following  reasons:  The 
prospect  of  complete  relief  in  eight  or  nine  visits,  each  taking  a  quarter 
of  an  hour;  very  slight  pain  of  no  duration;  and  at  the  same  time  no 
interference  with  his  ordinary  work  and  life.  The  only  change  that  he 
noticed  in  the  parts  treated  was  an  appreciable,  but  very  slight,  w-armth. 
He  is  still  perfectly  comfortable.  Pure  carbolic  acid  as  an  injection  into 
pile  tissue  was  first  used  in  the  United  States  about  half  a  century  ago, 
but  through  misuse  the  practice  fell  into  abeyance.  Some  thirty 
years  ago  it  was  resumed  in  a  mitigated  form  by  Dr.  Hoyt,  of  New  York. 
The  deviations  from  his  treatment  in  many  hands  seemed  to  have 
caused  disappointment,  perhaps  through  seeking  more  rapid  or  more 
complete  success.  There  is  no  stretching  of  the  sphincter  and  no 
confinement  to  bed.  The  solution  for  injection  consists  of  equal  parts  of 
hazeline  and  distilled  water,  to  which  is  added  10  per  cent,  of  pure 
carbolic  acid;  the  whole  of  the  acid  is  not  dissolved  unless  warmed;  the 
Ijottle  nuist  be  shaken  when  the  solution  becomes  turbid  from   the 
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finely  disseminated  acid,  and  is  then  ready  for  use.  It  should  not  be 
allowed  to  run  on  mucous  membrane  or  skin,  as  in  both  cases  it  gives 
rise  to  soreness.  Bird  has  had  no  trouble  with  carbolic  acid  absorption, 
though  he  has  injected  as  much  as  15  mm.  at  one  sitting.  The  treatment 
has,  at  least,  two  disadvantages :  the  number  of  visits,  and  the  passage 
of  the  anal  speculum.  He  has  found  the  best  speculum  to  be  Kelly's 
sphincteroscope,  both  for  the  first  examination  and  the  ensuing  treat- 
ment, but  it  should  always  be  well  warmed  before  insertion  and  well 
lubricated.  He  has  had  made  for  himself  a  self-retaining  speculum,  as 
Kelly's  requires  one  hand  to  retain  it  during  the  injection  by  the  other. 
It  is  better  not  to  inject  a  pile  near  the  junction  of  the  mucous  membrane 
and  the  skin  or  external  to  that  line  before  the  inner  or  upper  portions 
have  been  treated.  External  piles  (inflamed)  should  be  allowed  to 
subside  under  appropriate  treatment  before  injection  and  the  patient 
should  be  advised  against  taking  wine,  spirits,  and  highly  seasoned 
dishes  and  should  be  given  medicines  to  produce  soft  evacuations.  A 
platino-iridium  needle  not  too  fine  and  about  an  inch  and  a  quarter 
long  is  perhaps  the  best,  though  he  uses  a  short,  stiff,  needle  on  a 
prolongation  that  fits  on  to  the  Record  syringe,  as  this  gives  a  clear 
view  of  the  length  of  the  speculum.  Care  should  be  taken  to  keep  the 
needle  in  the  long  axis  of  the  bowel  and  a  slight  side-to-side  motion  as 
the  plunger  is  pressed  on  tears  the  interior  of  the  pile,  and  if  the 
needle  is  kept  in  for  a  few  seconds  there  is  seldom  any  bleeding.  After 
an  injection  or  two  the  pile  surface  becomes  hard,  so  that  future  injec- 
tions should  be  made  between  the  old  scars  until  the  pile  is  completely 
cured.  An  ordinary  pile  condition  requires  eight  or  ten  injections,  a 
commencing  pile  only  one  or  two.  At  the  first  visit.  Bird  now  gives 
preference  to  injections  of  not  more  than  three  minims  superficially 
to  different  parts  of  the  surface  of  the  pile;  this  makes  subsequent 
injections  almost  painless  and  prevents  the  swelling  caused  by  larger 
injections  made  more  deeply.  Cases  with  two-day  intervals  between 
injections  do  better  than  those  with  longer  intervals. 


Separation  of  the  Lower  Femoral  Epiphyseal. — MacAusland  (Surg., 
Gyncc.  and  Ohsi.,  1916,  xxiii,  147)  reports  two  of  these  rare  cases  and  a 
statistical  collection  of  thirty-six  cases  collected  from  the  literature. 
This  type  of  fracture  usually  occurs  from  direct  violence,  such  as  the 
catching  of  a  leg  in  the  spokes  of  a  revolving  wheel.  The  deformity 
is  usually  a  displacement  of  the  epiphysis  backward  into  the  popliteal 
space,  the  lower  end  of  the  shaft  projecting  its  sharp  edge  forward 
above  the  patella.  Conservative  treatment  of  such  displacement  by 
the  inclined  plane,  or  other  traction  and  splinting  are  useless.  Closed 
reduction  under  an  anesthetic  is  accompanied  by  dangers,  injury  to  the 
popliteal  vessels  and  nerves,  and  the  improbability  of  obtaining  com- 
plete reduction.  The  open  reduction  is  necessary  and  is  not  only 
simple,  but  should  always  succeed  in  giving  proper  alignment  and  a 
clean  blood-free  joint.  The  details  of  operative  procedure  are  as 
follows:  A  tourniquet  is  applied.  A  lateral  incision,  usually  on  the 
inner  side,  is  carried  down  to  the  seat  of  fracture  by  blunt  dissection, 
and  the  accumulated  blood-clot  thoroughly  washed  out.  With  a 
blunt  dissector  or  other  heavy  instrument,  the  lower  fragment  is  pried 
into  place,  usually  without  much  resistance  and  usually  with  complete 
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anatomical  reduction  of  fragments.    The  well-fitted  serrations  give  to 

the  reduction  a  valued  stability  and  as  well  insure  against  the  slightest 
possible  injury  to  the  epiphysis.  After  closure  of  the  wound  and 
removal  of  the  tourniquet,  a  plaster  cast  is  applied  from  the  groin  to 
the  ankle.  At  the  end  of  one  week  the  plaster  is  split  and  a  few  degrees 
of  motion  made  without  removal  of  the  leg  from  the  posterior  shell. 
This  process  is  repeated  gently  each  day.  The  plaster  is  taken  off  after 
ten  days,  and  from  this  time  on  there  may  be  expected  an  uneventful 
convalescence. 
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Epilepsy,  with  Special  Reference  lo  Treatment. — Dercum  (Jour.  Am. 
Med.  Ass7i.,  1916,  Ixvii,  247)  says  that  the  first  indication  in  the  treat- 
ment of  epilepsy  is  that  the  patient,  though  defective  and  deviate, 
should  lead  as  physiological  a  life  as  is  compatible.  To  attain  this 
end  a  life  without  physical  or  mental  strain,  close  to  nature,  in  camp  or 
on  the  farm,  should  be  adopted  by  the  epileptic.  This,  indeed,  is  the 
principle  applied  in  the  various  epileptic  colonies.  In  a  given  number 
of  cases  it  is  attended  by  an  improvement  in  general  health  and  a 
notable  diminution  in  the  number  of  seizures.  There  can  be  no  doubt 
that  the  benefit  is  largely  due  to  the  increased  oxidation  of  waste  and 
toxic  substances  and  the  general  increase  of  physiological  efficiency 
which  result  from  an  outdoor  life.  In  addition  three  points  should  be 
borne  in  mind:  The  diet  should  be  so  modified  that  in  this  organism, 
already  toxic,  as  little  strain  as  possible  be  placed  on  the  liver,  the 
thyroid,  and  other  defensive  glands.  For  this  reason  the  red  meats 
are  to  be  partaken  of  sparingly.  The  carbohydrates  also  are  to  be 
diminished.  To  take  the  latter  in  large  amount  is  to  hamper  the 
oxidation  of  the  tissues,  an  oxidation  which  for  the  obvious  reason  of 
the  autotoxicity  of  the  patient  should  be  maintained  at  as  high  a  level 
as  possible.  In  the  diet,  emphasis  should  be  laid  on  the  white  meats, 
the  succulent  vegetables,  and  milk;  eggs  also  may  be  permitted.  Stimu- 
lants of  all  kinds  are,  of  course,  to  be  excluded.  The  various  avenues 
of  elimination  should  be  kept  freely  open.  If  the  diet  does  not  of  itself 
counteract  the  constipation  frequently  present,  a  moderate  dose  of  a 
simple  saline  or  laxative  water  may  be  given  daily.  The  patient  should 
drink  water  freely  between  meals  to  promote  the  action  of  the  kidneys, 
and  should  take  a  luke-warm  sponge  bath  daily  to  promote  the -action 
of  the  skin.  The  bath  should  not  be  such  as  to  promote  an  active 
reaction,  but  merely  to  favor  elimination.  Resort  to  medicine  must, 
of  course,  be  had  in  many  cases  to  influence  or  control  the  seizures. 
Time  will  not  permit  the  extended  discussion  of  these,  but  after  all  is 
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said  and  done,  experience  teaches  that  chief  reliance  must  be  placed 
on  the  bromides.  Regarding  their  efficient  administration,  however, 
one  important  point  must  be  borne  in  mind,  namely,  the  principle  of 
sodium  chloride  withdrawal  introduced  by  Richet  and  Toulouse. 
If  table  salt  is  withheld,  the  bromides  instead  of  being  eliminated  are 
retained,  and  are  effective  in  much  smaller  dose.  Dercum  has  been 
in  the  habit,  for  many  years  past,  of  administering  the  bromides  in 
the  form  of  sodium  bromide,  at  the  same  time  instituting  as  rigid  a 
withdrawal  of  the  sodium  chloride  as  possible.  There  can  be  no  doubt 
that  under  these  circumstances  the  sodium  bromide  takes  the  place, 
in  a  measure,  of  the  sodium  chloride  in  the  tissues.  If  in  a  case  so 
treated  the  sodium  bromide  be  discontinued  and  sodium  chloride 
resumed,  the  bromide  is  rapidly  eliminated  in  the  urine.  But  one 
other  point  of  importance  remains.  In  a  given  number  of  instances 
the  physiological  level  of  the  patient  may  be  distinctly  raised  by  the 
administration,  from  time  to  time,  of  small  doses  of  thyroid  extract; 
from  an  eighth  to  a  quarter  of  a  grain,  three  times  daily,  seldom  more. 
Thyroid  in  small  doses,  long  continued,  stimulates  the  chain  of  glands 
of  internal  secretion,  increases  oxidation,  and  promotes  metabolism 
generally. 


Studies   on  a  Case  of  Bichloride  Poisoning, — Lewis  and  Rivers 

(Johns  Hopkins  Hosp.  Bull.,  1916,  xxvii,  193)  say  that  the  necessity 
of  prolonged  and  vigorous  treatment  of  every  case  of  bichloride  poison- 
ing cannot  be  too  strongly  emphasized.  Many  apparently  moribund 
indi\-iduals  have  been  saved  by  properly  directed  and  vigorously  pushed 
therapeutic  measures.  Death  should  be  the  only  indication  for  a  dis- 
continuance of  treatment  prior  to  the  complete  recovery  of  the  patient. 
Retention  of  waste  nitrogen  is  undoubtedly  a  factor  in  the  early  fatal 
issue  of  these  cases.  There  are  rarely  any  signs  of  uremia.  The  protein 
sparing  powers  of  the  carbohydrates  are  of  the  greatest  value  in  delay- 
ing the  appearance  of  the  extreme  grades  of  nitrogen  retention  which 
usually  precede  death.  If  carbohydrates  cannot  be  retained  by  mouth, 
glucose  may  be  given  intravenously  in  a  10  to  50  per  cent,  solution. 
In  addition  to  its  protein  sparing  action  the  glucose  itself  acts  as  a 
mild  diuretic.  It  is  probable  that  alkalis  have  a  decidedly  beneficial 
action.  Macnider  has  recently  pointed  out  that  they  are  capable  of 
protecting  the  kidneys  from  the  full  effects  of  uranium  intoxication. 
It  is  possible  that  large  doses  of  sodium  bicarbonate  given  intravenously 
soon  after  the  taking  of  the  poison  would  exert  a  similar  protective 
action  in  bichloride  poisoning. 


The  Treatment  of  Paralysis  Agitans  with  the  Parathyroid  Gland.— 
Berkeley  (Med.  Record,  1916,  xc,  105)  says  that  further  experience 
seems  to  justify  the  opinion  that  the  administration  of  the  parathyroid 
glands  does  not  assure  a  "cure"  for  paralysis  agitans,  but  asserts  that 
from  60  to  70  per  cent,  of  the  patients  treated  by  this  remedy  have 
been  greatly  benefited,  and  that  in  such  patients  the  progress  of  the 
disease  has  been  arrested  or  very  materially  retarded.  The  author 
believes  that  much  the  best  preparation  of  the  parathyroid  gland  is 
an  acetic  acid  extract  of  the  fresh  glands  (commonly,  though  very 
inaccurately,  called  a  "  nucleoproteid "  extract)  made  by  treating  the 
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j^njund  or  trituratf'(i  glands  with  cold  distillcfl  water,  filtering,  and  then 
precipitating  with  very  minute  amounts  of  acetic  acid.  This  extract 
is  now  prepared  commercially,  and  may  be  obtained  without  great 
expense.  Berkeley  uses  this  extract  in  doses  of  one-fortieth  of  a  grain 
either  by  mouth  in  a  capsule  with  milk-sugar  or  hypodermically  in  a 
solution.  The  solution  is  given  in  doses  of  15  minims,  and,  if  it  is 
injected  with  reasonable  care,  produces  no  local  effects  of  a  disagreeable 
nature.  The  article  by  Berkeley  is  not  entirely  con^'incing  but  very 
enthusiastic  about  the  success  of  the  parathyroid  treatment  iii  "hun- 
dreds of  cases. " 


Arsenobenzol  in  the  Treatment  of  SyphiUs. — Ormsby  and  Mitchell 
(Jour.  Amer.  Med.  Assn.,  1916,  Ixvi,  S67j  write  concerning  arseno- 
benzol which  is  an  arsenic  preparation  manufactured  in  America  as 
a  substitute  for  salvarsan.  The  authors  gave  184  injections  to  75 
patients  suffering  from  syphilis  in  its  various  stages  and  believe  that 
some  conclusions  as  to  the  value  of  this  remedy  can  be  drawn.  Its 
action  has  been  uniform,  its  toxicity  low,  and  its  therapeutic  results 
have  been  excellent.  The  immediate  reactions  have  been  almost 
negligible,  and  remote  untoward  results  entirely  absent.  They 
employed  it  in  both  early  and  late  cases,  including  those  with  primary 
lesions  before  eruptive  manifestations  have  occurred;  in  the  so-called 
secondary  and  tertiary  stages;  also  in  latent  cases,  and  those  involving 
the  cerebro-spinal  system.  The  authors  give  .the  detailed  method  of 
the  preparation  of  the  solution  of  the  drug  for  intravenous  injections. 
The  preparation  of  the  solution  and  the  intravenous  administration 
are  very  similar  to  that  of  salvarsan.  In  their  conclusions  Ormsby 
and  Mitchell  state  that  arsenobenzol,  together  with  mercury,  offers  as 
good  a  method  of  treatment  of  syphilis  as  any  heretofore  used.  In 
its  uniform  and  non-toxic  action,  arsenobenzol  commends  itself  as  a 
remedial  agent  of  great  value  in  the  treatment  of  syphilis,  and  its 
successful  preparation  marks  an  achievement  in  American  chemo- 
therapy. While  a  sufficient  experience  has  not  as  yet  been  had  from 
which  to  draw  ultimate  conclusions,  the^^  believe  its  therapeutic 
accomplishments,  together  with  its  safety  of  administration,  recom- 
mend its  continued  employment. 


The  Reactions  and  Results  of  Treatment  in  Cerebrospinal  Syphilis. 

—Draper  (Jour.  Amer.  Mrd.  Assn.,  lOKi,  Ixvi,  400j  has  made  obser- 
vations on  38  cases,  watched  over  periods  of  from  three  months  to 
three  years.  These  38  patients  were  given  1126  intravenous  injections 
and  355  intraspinal  injections  of  medicated  serum.  The  technic 
of  administration  was  the  usual  one.  He  found  that  the  severest 
reaction  to  intravenous  injections  was  of  the  anaphylactic  type.  The 
most  frequent  reaction  to  the  intraspinal  injections  was  pain.  The 
severest  was  an  aseptic  meningitis,  which  might  have  been  anaphylactic 
in  origin.  Twenty -six  patients  out  of  the  total  of  38  were  economically 
useless  before  treatment.  After  treatment  22  were  back  on  full  time 
work.  The  rapidity  and  degree  of  improvement  depended  directly 
on  the  intensity  of  the  treatment.  Draper  emphasi/;es  the  importance 
of  keeping  the  patients  at  work  on  part  time  at  least  during  the  months 
of  treatment  in  order  that  their  period  of  disability  may  be  shortened. 
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The  Treatment  of  Pneumonia  with  Ethylhydrocuprein  (Optochin). 
— LoEB  (Berlin,  klin.  Wchnschr.,  1915,  lii,  1108)  reports  his  results  in 
the  treatment  of  pneumonia  with  optochin.  He  believes  that  the 
remedy,  to  be  effective,  should  be  given  early,  as  soon  as  chill,  fever, 
pains  in  chest  and  cough  have  appeared  without  waiting  to  make  the 
diagnosis  certain.  The  effect  of  the  remedy  is  seen  principally  in  a 
critical  fall  of  the  temperature  usually  on  the  day  following  its  adminis- 
tration. The  crisis  may  be  a  true  one  but  as  a  rule  there  is  a  return 
of  the  fever  and  it  is  necessary  to  repeat  the  remedy.  The  results 
reported  are  favorable.  Occasionally  toxic  symptoms  resembling 
those  due  to  overaction  of  quinine  are  produced  by  optochin,  but 
these  symptoms  disappear  promptly  if  the  remedy  is  withdrawn  for 
twelve  to  twentv-four  hours. 


The  Local  Treatment  of  Meningeal  Syphilis.  —  Zennerich 
(Mimchen.  vied.  Wchnschr.,  1915,  Ixii,  1696)  sees  no  especial  advan-- 
tage  in  intraspinal  administration  of  salvarsanized  serum  as  com- 
pared to  injections  of  small  doses  of  salvarsan  itself.  He  does  not 
state  this  as  a  proved  fact  as  he  says  that  later  and  more  complete 
reports  may  modify  this  view.  In  the  term  meningeal  syphilis  Zen- 
nerich includes  cerebrospinal  syphilis  and  also  metaluetic  infections. 
He  emphasizes  that  treatment  must  be  begun  early  in  these  syphilitic 
affections  in  order  to  secure  results.  He  does  not  believe  that  the 
ordinary  combined  treatment,  salvarsan  and  mercury,  as  applied  to 
constitutional  syphilis  can  exert  any  influence  on  meningeal  syphilis. 
Intraspinal  injection  of  salvarsan  must  be  given  with  great  caution, 
for  too  concentrated  solutions  may  cause  an  increase  in  symptoms  and 
may  even  produce  a  mj'elitis. 


Strontium  Salicylate. — Blankenhorn  (Jour.  Amcr.  Med.  Assn., 
1916,  lx\'i,  331)  says  that  salicylate  of  strontium  has  had  a  therapeutic 
reputation  for  which  there  is  no  satisfactory  foundation  discoverable. 
The  chief  advantage  claimed  for  strontium  salicylate  as  compared 
with  sodium  salicylate  is  that  the  strontium  salt  gives  rise  to  fewer 
unpleasant  by-effects,  particularly  digestive.  The  author  endeavored 
to  determine  if  strontium  salicylate  differed  from  sodium  salicylate 
either  as  regards  therapeutic  efficiency  or  undesirable  by-effects. 
The  drug  was  easily  given  in  all  cases,  and  no  more  than  the  usual 
protest  was  made  about  the  taste.  Strontium  salicylate  is  only  slightly 
soluble  in  water  and  hence  must  be  given  in  powder  form  which  is  less 
convenient  and  less  accurate  than  the  use  of  a  stock  solution  of  sodium 
salicylate.  He  found  that  strontium  salicylate  in  comparable  doses 
produced  the  same  gastric  and  other  toxic  symptoms  produced  by 
other  salicylates.  No  difference  in  therapeutic  efficiency  was  observed. 
The  fact  that  strontium  salicylate  is  much  more  expensive  and  more 
inconvenient  to  give  than  sodium  salicylate  also  helps  to  destroy  the 
tradition  held  by  some  that  this  form  of  salicylate  is  superior  to  the 
more  common  sodium  salt. 


The  Treatment  of  Paresis  and  Tabes  Dorsalis  by  Salvarsanized 
Serum. — Cotton  (Amer.  Jour.  Insanity,  1915,  and  1916,  Ixxii,  125,  355, 
485),  in  this  article  which  is  continued  through  three  numbers  of  the 
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above  journal  discusses  the  various  methods  that  have  been  advocated 
for  the  treatment  of  tabes  and  paresis.  The  article  includes  interesting 
detailed  case  reports  and  tabulation  of  the  results  in  the  individual 
cases,  for  which  the  original  article  should  be  consulted.  With  regard 
to  various  methods  of  treatment  Cotton  considers  from  his  experience 
that  the  Sv.ift-Ellis  method  is  as  efficacious  as  any.  The  criticism  of 
this  method  is  that  it  has  to  be  administered  too  slowly  because  of  the 
dangers  of  too  frequent  intravenous  injections  of  salvarsan.  Treat- 
ment is  thus  extended  over  a  considerable  period  of  time  before  per- 
manent results  can  be  obtained.  Consequently  Cotton  says  that  he 
has  been  combining  the  Swift-Ellis  and  Ogilvie  methods  on  alternate 
weeks  with  good  results.  The  author  believes  that  the  value  of  mer- 
cury and  iodide  of  potassium  as  an  adjunct  to  salvarsanized  serum  in 
the  treatment  of  paresis  and  tabes  is  at  present  an  unsettled  question. 
With  regard  to  the  use  of  salvarsan  or  neosalvarsan  there  is  also  con- 
siderable difference  oi-  opinion.  At  first  Cotton  used  neosalvarsan 
exclusively.  The  general  opinion  seemed  to  be  in  favor  of  salvarsan, 
and  so  the  author  has  used  salvarsan  during  the  past  nine  months. 
His  results  were  no  better  than  with  the  neosalvarsan,  and  in  two 
cases  he  had  a  pronounced  aseptic  meningitis  with  salvarsan,  an  experi- 
ence which  never  occurred  with  the  use  of  neosalvarsan.  The  total 
number  of  cases  of  paresis  reported  by  Cotton  was  66  and  in  all  600 
treatments  were  given.  From  this  number  the  author  selected  31 
patients  for  detailed  study  who  were  treated  for  at  least  six  months, 
but  in  all  but  a  very  few  cases  the  treatment  extended  for  over  two 
years  or  the  patients  have  been  observed  for  that  length  of  time. 
Of  this  group  of  31  patients,  11,  or  35.5  per  cent,  are  classified  as 
arrested;  7,  or  22.5  per  cent,  were  much  improved;  7,  or  22.5  per  cent, 
were  not  improved,  and  6,  or  19.5  per  cent.  died.  Only  4  cases  of  tabes 
are  reported  occurring  in  patients  from  forty-eight  to  seventy  years 
of  age,  and  no  especial  conclusions  can  be  drawn  from  these  patients. 
For  his  conclusions  Cotton  emphasizes  the  fact  that  in  the  use  of 
salvarsanized  serum  we  have  an  agent  which  does  cause  definite  arrest 
in  paresis,  which  arrest  includes  improvement  in  the  clinical  symptoms, 
physical  signs  and  a  corresponding  change  in  the  biological  reactions 
from  positive  to  negative.  To  be  effective  the  case  must  be  treated 
in  the  early  stages,  as  advanced  stages  show  no  favorable  reaction  to 
the  treatment.  The  length  of  time  is  not  always  an  indication  of  the 
severity  of  the  symptoms,  but  the  majority  of  cases  cannot  be  helped 
after  two  or  three  years  have  elapsed.  Treatment  must  be  persistent 
and  uninterrupted,  grading  the  amount  of  dose  and  frequency  of 
treatment  to  the  condition  of  the  patient.  Taboparesis  should  be 
cautiously  treated,  usuall}^  with  small  doses  and  not  oftener  than  every 
three  weeks.  The  remissions  caused  by  the  treatment  cannot  be 
compared  to  spontaneous  remission,  for  the  percentage  in  the  former 
is  35.5  per  cent.,  and  in  the  latter  case  only  4  per  cent.  The  change 
in  the  cell  count,  globulin  content,  blood  and  spinal  fluid  Wassermann 
reactions  are  the  direct  result  of  the  treatment  and  not  to  be  compared 
with  the  variation  found  in  untreated  cases  of  paresis.  The  efficacy 
of  the  treatment  depends  not  on  the  method  used  but  on  the  stage  of 
the  disease;  hence  the  necessity  for  early  diagnosis  in  paresis  and 
prompt  treatment  as  soon  as  possible. 
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A  Contribution  to  the  Chemotherapy  of  Tuberculosis. — Koga 
{Jour.  Exper.  Med.,  1916,  xxiv,  107)  writes  concerning  a  preparation 
of  copper  and  potassium  cyanid  since  named  cyanocuprol.  The 
preparation  used  by  Koga  is  a  double  salt  of  copper  and  potassium 
cyanid  diluted  1  to  2000  and  treated  in  a  special  manner  to  prevent  the 
formation  of  free  hydrogen  cyanid.  He  does  not  state  what  this  special 
manipulation  is,  but  insists  that  unless  this  manipulation  is  carried 
out,  the  injection  of  the  remedy  is  not  safe  for  human  beings.  Koga's 
contribution  is  divided  into  two  papers.  The  first  deals  with  the  effect 
of  the  new  remedy  in  animal  experiments,  in  which  over  150  guinea-pigs 
were  used.  In  his  summary  of  the  efFect  of  cyanocuprol  in  his  animal 
experiments,  he  says  that  judging  from  the  macroscopic  and  microscopic 
study  of  the  animals  its  action  seems  to  be  about  as  follows :  The  effect 
of  a  single  injection  upon  the  lesions  is  either  negative  or  inconspicuous. 
But  after  rejected  injections  of  the  preparation  the  congestion  and 
leukocytic  infiltration  about  the  lesions  are  markedly  decreased,  the 
cheesy  material  resulting  from  degeneration  of  the  lesions  and  other 
degenerative  products  are  in  process  of  absorption,  and  young 
connective  tissue  is  being  actively  produced  in  the  periphery.  While 
these  changes  are  taking  place  the  number  of  the  bacilli  is  also  being 
reduced  until  finally  they  can  no  longer  be  found  on  microscopic 
examination.  However,  the  complete  disappearance  of  tubercle  bacilli 
was  disproved  in  some  of  the  animals  apparently  cured  by  the  treat- 
ment. Emulsions  were  made  of  the  lungs,  liver,  spleen  and  other 
organs  of  some  of  the  animals,  apparently  healed,  and  injected  into 
the  peritoneal  cavity  of  guinea-pigs.  Such  injections  were  followed  in 
some  instances  by  the  de^'elopment  of  tuberculosis.  Koga's  experi- 
mental work  is  supplemented  by  a  clinical  report  of  sixty-three  cases 
of  human  tuberculosis  in  various  stages  treated  by  the  new  remedy. 
Eleven  of  these  cases  are  reported  in  detail.  The  author's  conclusions, 
which  seem  to  be  justified  by  the  reports,  are  "that  the  preparation 
greatly  improves  or  apparently  cures  pulmonary  tuberculosis  and 
surgical  tuberculosis  in  the  first  and  second  stages,  and  that  it  seems 
also  to  produce  beneficial  eft'ects  upon  the  disease  in  the  third  stage. 
The  duration  of  these  beneficial  effects  is  still  to  be  established  by  more 
numerous  trials  and  many  years  of  observation.  The  preparation 
must  be  given  intravenously,  and  the  doses  must  be  increased  or 
decreased  according  to  the  age  and  constitution  of  each  patient.  More- 
over, it  should  be  borne  in  mind  that  the  pathological  phenomena  and 
the  constitution  of  each  patient  have  much  to  do  with  the  determina- 
tion of  the  dose.  The  manner  of  action  of  the  preparation  is  not  \'et 
entirely  clear.  But  if  it  acts  primarily  upon  the  tissues  which  bear  the 
tubercular  lesions  and  then  indirectly  against  the  germ,  as  he  assumes 
at  present,  the  activity  which  the  tissues  exert  will  have  much  to  do  with 
the  efficacy  of  the  preparation.  If  this  hypothesis  is  correct,  according 
to  Koga,  the  minimum  doses  (10-12  mg.)  will  be  best  suited  to  a  patient 
who  is  greatly  emaciated,  and  should  be  gradually  increased  as  the 
reactions,  pathological  processes,  nutrition,  etc.,  indicate.  In  any 
case,  the  dose  of  the  preparation  must  be  determined  by  the  condition 
and  constitution  of  the  patient.  In  animal  experiments  he  says  that  he 
has  been  fortunate  enough  to  obtain  results  which  no  other  preparation 
has  given.  The  clinical  application  and  the  establishment  of  its  full 
efficacy  in  human  cases  must  be  left  to  the  physician. 
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Transperitoneal  Celiohysterotomy. — Polak  (Am.  Jour.  Obst.,  July, 
1916),  has  performed  eight  operations  by  the  following  method:  Inci- 
sion is  six  inches  long  at  the  right  of  the  median  line,  below  the  umbili- 
cus. The  peritoneum  is  opened,  the  uterus  pushed  into  the  wound,  the 
bladder  and  visceral  peritoneum  separated,  and  the  peritoneal  reflec- 
tion of  the  uterus  and  that  of  the  abdominal  wall  and  the  visceral 
and  parietal  layers  are  united  by  sutures.  An  interrupted  figure-of- 
eight  with  catgut,  leaving  the  ends  long,  is  used.  These  sutures  unite 
the  two  layers  of  the  peritoneum  and  make  the  lower  uterine  segment 
extraperitoneal.  To  avoid  the  tearing  of  the  suture  at  the  upper  angle 
the  uterus  is  sutured  to  the  peritoneum  and  fascia,  thus  fixing  it  at  the 
upper  angle.  After  the  uterus  is  emptied  the  wound  in  the  uterine 
muscle  is  closed  with  interrupted  sutures  of  chromic  catgut.  When 
infection  is  present  a  gauze  pack  soaked  in  iodirt  is  placed  in  the  uterus 
and  removed  through  the  cervix  and  vagina  at  the  end  of  the  operation. 
After  closing  the  uterus  the  operator  closes  the  peritoneum  with  con- 
tinuous sutures.    The  results  in  his  eight  cases  have  been  satisfactory. 


The  Care  of  the  Pregnant  Woman. — Donald  (Brit.  Med.  Jour.,  July 
8,  1916)  believes  that  the  pregnant  woman  must  be  taught  how  to 
take  care  of  herself  and  warned  of  certain  dangers  that  may  arise. 
Those  agencies  which  will  give  her  needed  information  should  be 
encouraged,  such  as  schools  foi  mothers  and  other  means  of  education. 
The  practical  and  theoretical  training  of  midwives  should  be  greatly 
improved,  and  a  routine  examination  of  the  urine  must  be  insisted 
upon.  Improvement  in  medical  education  of  students,  with  practical 
training,  is  most  important,  and  a  residence  in  a  maternity  hospital 
for  several  weeks  is  essential.  Postgraduate  instruction  for  medical 
practitioners  must  be  provided,  and  especially  such  facilities  as  will 
enable  them  to  live  in  a  maternity  hospital  and  receive  proper  clinical 
training.  Methods  of  diagnosis,  aseptic  precautions,  and  the  general 
treatment  of  confinement  cases  must  be  thoroughly  taught.  Clinical 
laboratories  in  connection  with  maternity  hospitals  are  essential  to 
study  those  problems  most  important  in  connection  with  abortion  and 
stillbirth.  Maternity  hospitals  must  be  provided  throughout  the 
country  under  the  charge  of  obstetricians  of  experience,  who  should 
act  as  consultants  in  all  difficult  cases.  Medical  officers  of  health  and 
boards  of  health  and  examining  boards  must  cooperate  in  bringing 
about  these  improvements. 

Editorial  Comment  on  the  Care  of  the  Pregnant  Woman.— The  British 
Medical  Journal  for  July  8,  1916,  considers  Donald's  paper  of  sufficient 
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importance  to  merit  editorial  comment.  Donald's  statement  that 
the  solution  of  the  matter,  namely,  the  care  of  the  pregnant  woman, 
is  not  in  statistics  and  notification,  but  in  education  and  research,  is 
endorsed  by  the  editor.  It  is  acknowledged  that  medical  education 
in  the  department  of  obstetrics  should  be  greatly  improved  and  that 
clinical  facilities  and  methods  of  clinical  training  should  take  precedence. 
So  far  as  the  care  of  the  pregnant  woman  and  successful  production  of 
healthy  children  is  concerned,  an  important  element  in  the  problem 
lies  in  the  effort  to  secure  bounties  given  by  the  state  for  this  purpose. 
Picard's  opinion  is  quoted  that  there  must  be  a  bonus  for  every  child, 
and  that  the  birth  of  another  child  must  not  impoverish  the  family. 
This  in  France  has  amounted  to  about  S20.  The  editor  of  the  British 
Medical  Journal  does  not  pretend  to  say  what  the  real  remedy  is  in 
this  matter  of  financial  aid  for  the  production  of  children.  He  states 
that  it  is  the  greatest  problem  of  the  immediate  future.  There  are 
objections  to  a  great  increase  in  wages,  and  there  are  some  reasons  to 
hope  that  an  improvement  in  housing  conditions  may  be  of  service. 
The  editor  does  not  believe  that  notification  of  cases  of  pregnancy  will 
be  of  much  service,  but  he  cannot  escape  the  opportunity  of  taking  a 
fling  at  German  Kultur  and  the  German  methods  of  state  control. 


Syphilis  in  Relation  to  Obstetrics. — At  a  recent  meeting  of  the 
American  Gynecological  Soliety,  May,  1916,  a  number  of  papers  upon 
this  subject  were  contributed.  Davis  presented  a  paper  reviewing 
the  progress  of  obstetric  science  since  the  discovery  of  Spirochete 
pallida  and  salvarsan.  He  calls  attention  to  the  fact  that  a  practically 
positive  diagnosis  can  now  be  made  by  the  discovery  of  the  germ  in 
the  tissues  of  the  umbilical  cord  or  the  blood  from  the  umbilicus. 
Latent  syphilis  is  of  great  importance,  as  it  explains  the  apparent 
immunity  of  the  nursing  mother  toward  her  syphilitic  child.  Such  a 
patient,  however,  is  syphilitic,  and  must  be  so  considered  and  so  treated. 
While  salvarsan  is  of  great  value  in  checking  the  most  acute  and 
virulent  stage  of  syphilis,  its  use  in  pregnant  women  may  be  followed 
by  abortion,  and  for  a  definite  and  permanent  result  for  mother  and 
fetus,  it  is  inferior  to  mercury  and  iodide  of  potassium.  In  the  present 
stage  of  obstetric  science  we  have  gained  greatly  in  certainty  of  diag- 
nosis in  the  detection  of  obscure  cases,  especially  those  of  tertiary 
syphilis  when  luetin  is  of  value.  We  have  gained  in  the  treatment  of 
syphilis  in  its  acute  stage  more  than  in  the  other  stages.  The  Wasser- 
mann  reaction,  like  the  Abderhalden  test  for  pregnancy,  is  misleading 
in  many  conditions,  and  is  not  to  be  relied  upon  for  diagnosis  or  treat- 
ment. When  the  question  of  the  marriage  of  syphilitic  persons  arises, 
at  least  six  years  of  thorough  treatment  and  observation  are  necessary 
to  be  reasonably  sure  of  recovery.  Repeated  negative  Wassermann 
reactions  by  no  means  prove  that  absolute  recovery  has  occurred. 
Gellhorn  and  Ehrexfest  contributed  a  paper  reviewing  a  series 
of  cases  which  they  had  carefully  collected  and  analyzed  from  a  litera- 
ture and  from  their  own  experience,  and  the  paper  is  illustrated;  in 
its  accurate  thoroughness  it  is  a  valuable  acquisition  to  obstetric 
literature.  In  discussion  Williams  estimated  that  26  per  cent,  of  deaths 
of  children  after  the  first  two  weeks  of  the  puerperal  period  were  due  to 
syphilis.  Among  negroes  syphilis  is  four  or  five  times  more  common 
than  in  the  whites.     Buhman  gave  the  results  of  his  study  of  various 
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diseases,  malignant  and  otherwise,  by  the  Wassermann  reaction.  AYith 
a  few  exceptions  a  strong  positive  Wassermann  reaction  very  accurately 
controlled  and  carefully  made  is  conclusive  evidence  of  syphilis.  A 
weakly  positive  reaction  without  clinical  evidence  of  the  disease  was 
unreliable.  Syphilitic  infection  might  be  present  with  a  negative 
reaction.  So  far  as  the  observation  went,  malignant  diseases  did  not 
give  a  positive  Wassermann  reaction.  Peterson  drew  attention  to 
the  uncertainties  of  diagnosis  from  clinical  symptoms  alone  and 
histories.  Of  290  gynecological  patients,  5.6  per  cent,  gave  positive 
Wassermann  reaction.  Among  these  22  patients  but  5  gave  a  history 
of  syphilis.  The  frequency  of  syphilis  in  women  '^oming  to  a  clinic  for 
obstetrics  and  gynecology  is  about  5  per  cent.  In  a  mixed  hospital 
it  is  from  8  to  10  per  cent.  Adair  had  studied  the  relation  of  syphilis 
to  miscarriage  and  fetal  abnormalities.  Apparently  pregnancy  did 
not  end  much  more  frequently  during  the  first  three  months  in  those 
affected  with  syphilis  than  in  those  who  w'ere  free  from  the  disease. 
Among  premature  births  there  was  evidence  of  syphilis  in  about  one- 
third  of  the  mothers.  Congenital  syphilis  appeared  in  105  of  infants 
born  in  the  hospital.  Of  50  premature  infants  8  were  syphilitic. 
Slemoxs  had  found  that  accurate  diagnosis  of  syphilis  in  obstetric 
patients  requires  the  use  of  both  the  Wassermann  reaction  and  the 
study  of  the  placenta.  The  freshly  teased  chorionic  villi  should  be 
examined  in  every  case.  If  their  appearance  raised  a  suspicion  of 
syphilis  the  placenta  must  be  hardened  and  studied,  and  a  Wassermann 
reaction  taken  with  the  mother.  Baeslack  had  studied  the  question 
of  the  relation  of  the  germ  to  syphilis  by  experiments  upon  animals, 
and  believes  that  this  is  practically  established.  C.  C.  Norris  reported 
a  case  in  which  he  had  diagnosed  syphilis  of  the  body  of  the  uterus. 
Taussig  had  studied  syphilitic  fever  and  found  that  a  diagnosis  could 
rarely  be  made  with  absolute  certainty.  Secondary  syphilitic  fever 
occurs  in  a  mild  form  in  20  per  cent,  of  syphilitic  patients  at  the  out- 
break of  the  eruption,  and  sometimes  is  prolonged  and  severe.  Late 
secondary  syphilitic  fever  is  occasionally  seen  after  confinement  or 
operation.  Tertiary  syphilitic  fever  is  practically  never  due  to  S3'ph- 
ilitic  lesions  in  the  female  genital  tract.  Apparently  this  fever  is  caused 
by  the  reaction  of  the  body  to  the  toxins  produced  by  the  germ  of 
syphilis.  Anspach,  in  300  patients,  gynecological  and  obstetric,  found 
a  positive  Wassermann  reaction  in  22.6  per  cent.  In  cases  of  stillbirth 
cases  of  positive  reaction  was  obtained  in  75  per  cent.  In  rectal  disease 
in  50  per  cent.;  in  abortion  in  43  per  cent.;  in  pelvic  inflammatory 
cases  in  36  per  cent.;  in  fibroid  tumors  of  the  uterus  in  16  per  cent., 
and  in  cases  of  pregnancy  in  17  per  cent.  In  the  negress  syphilis  is 
more  common  than  in  the  white.  Foulkrod  described  a  case  of  syph- 
ilitic fever  where  salvarsan  was  given  once  foUow^ed  in  ten  days  by  the 
return  of  fever.    A  second  dose  ended  the  attack. 


Cesarean  Section  for  Accidental  Separation  of  the  Placenta. — 
Mayne  (Am.  Jour.  Obst.,  1916,  Ixxlv),  was  called  to  a  woman,  seven 
months  pregnant,  suffering  from  vaginal  hemorrhage.  This  was  but 
partly  controlled  by  packing,  the  cervix  was  small  and  tightly  closed, 
and  the  patient  was  delivered  by  section.  The  placenta  was  almost 
completely  detached  and  there  was  a  quart  of  blood  and  clots  in  the 
uterine  cavity.     The  patient  made  a  good  recovery. 
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Iodine  Treatment  of  Pruritus  Vulvae. — Tlie  following  simple  treat- 
ment for  pruritus  vulva*  is  warmly  recommended  l)y  Hei'sler-Eden- 
HUIZEX  (Mi'inclicn.  mrd.  Wchnschr.,  1916,  Ixiii,  o(i4)  who  claims  excellent 
results.  In  cases  with  no  visible  skin  changes  and  with  little  or  no 
leucorrhea  the  vulva  is  thoroughly  cleansed  as  for  a  vaginal  operation, 
dried,  and  then  painted  with  a  10  per  cent,  tincture  of  iodine.  The 
patient  is  instructed  to  exercise  the  most  scrupulous  cleanliness;  in 
some  cases  one  treatment  suffices,  but  if  necessary  it  may  be  repeated. 
In  more  advanced  cases,  with  skin  changes,  such  as  reddening,  swelling, 
fissure-formation,  induration,  etc.,  and  more  or  less  severe  leukorrhea, 
e\'ery  effort  should  be  made  to  keep  the  vulvar  region  dry  and  free 
from  the  vaginal  secretion.  For  this  purpose  the  author  uses  the  dry 
powder  treatment  for  the  vagina,  by  means  of  insufflation  of  zinc  oxide 
or  lenicet  powder.  Externally,  the  10  per  cent,  iodine  solution  is  used 
followed  by  dusting  wath  the  zinc  oxide  or  lenicet  powder.  On  about 
the  third  day  the  patient  returns,  when  the  entire  treatment  is  repeated, 
then  about  every  fifth  day,  and  at  longer  intervals  as  the  condition 
improves,  a  definite  cure  usually  resulting  in  about  six  to  eight  weeks. 
The  author  claims  to  have  healed  in  this  way  many  cases  of  long  stand- 
ing, in  which  the  usual  ointments,  and  even  .r-rays,  had  been  tried 
without  avail.  The  very  first  application  of  iodine  usually  relie\'es  the 
intolerable  itching  for  a  couple  of  days,  but  in  some  cases  it  produces 
intense  pain,  so  much  so  that  occasionally  an  injection  of  morphine 
becomes  necessary.  In  most  instances  this  is  not  required,  however, 
the  pain  passing  off  in  an  hour  or  so.  The  author  lays  great  stress  on 
the  importance  of  keeping  away  all  sources  of  irritation  from  the  vulvar 
region  during  the  course  of  the  treatment,  and  especially  is  the  least 
moisture  to  be  a\'oided.  For  this  reason  the  patient  is  forbidden  to 
bring  any  water  in  contact  with  the  genitalia,  is  directed  to  avoid 
sexual  intercourse,  to  keep  as  quiet  as  possible  so  as  to  minimize  perspira- 
tion, and  after  each  micturition  and  defecation  to  cleanse  the  parts  with 
cotton  soaked  in  oil,  followed  by  dry  cotton  to  remove  all  traces  of  the 
oil.  Three  times  a  day  the  entire  genital  region  is  to  be  freely  powdered 
by  the  patient  herself.  Several  case  histories  are  cited  to  show  the 
effects  of  the  above  treatment  in  refractory  cases. 


Vaginal  Section  in  Ruptured  Ectopic  Pregnancy. — In  the  treatment 
of  the  so-called  "tragic"  cases  of  ruptured  extra-uterine  pregnancy, 
where  the  necessity  for  immediate  intervention  to  check  hemorrhage  is 
apparent,  Babcock  {Am.  Jour.  Obst.,  1916,  Ixxiv,  276)  believes  that 
less  shock  to  the  patient  is  caused  by  a  rapid  ^-aginal  section  and  the 
application  of  a  clamp  than  by  the  most  dextrously  performed  lapar- 
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otomy.  His  technic  is  briefly  as  follows:  Under  light  ether  anesthesia 
with  the  patient  in  the  lithotomy  position  the  posterior  cul-de-sac  is 
opened  in  the  median  line  by  a  thrust  of  a  sharp  pair  of  scissors;  the 
index-finger  of  each  hand  is  then  introduced  through  the  opening,  which 
by  traction  is  greatly  enlarged.  The  escaping  blood  is  disregarded; 
two  fingers  are  immediately  introduced  into  the  cul-de-sac  and  swept  to 
each  side  of  the  uterus,  locating  the  tubal  enlargement.  The  diseased 
tube  is  freed  by  sweeping  the  fingers  about  it,  and  when  thoroughly 
isolated  it  is  pulled  down  through  the  vaginal  incision.  A  clamp  is 
then  applied  to  the  tube  and  ovary  close  to  the  uterus.  If  the  patient's 
condition  permits,  ligatures  may  then  be  applied,  but  if  not  the  clamp 
is  simply  left  in  place.  The  tube  and  ovary  may  be  cut  away  distal  to 
the  clamp,  being  careful  to  lea\'e  a  sufficiently  large  pedicle  to  prevent 
the  friable  tissues  from  slipping  out  of  its  grasp.  Where  the  patient  is 
in  extremis,  however,  nothing  further  need  be  done  than  the  application 
of  the  clamp,  a  piece  of  gauze  being  packed  sufficiently  into  the  pelvis 
to  isolate  the  clamp  from  the  intestines  and  to  prevent  the  edges  of  the 
vaginal  incision  from  coming  together.  A  second  strip  of  gauze  is 
placed  in  the  vagina,  and  the  patient  returned  to  bed  without  irrigation 
or  other  maneuvers,  the  blood  in  the  pelvic  cavity  being  left  to  drain 
away  gradually.  The  author  says  that  the  entire  operation  may  be 
performed  in  from  three  to  ten  minutes,  and  the  patient  goes  off  the 
table  with  the  hemorrhage  controlled,  and  with  little  increase  in  the 
preexisting  shock.  The  clamp  is  cautiously  opened  at  the  end  of 
forty-eight  hours,  rotated  in  each  direction,  and  removed.  The  gauze 
is  removed  on  the  fourth  or  fifth  day,  and  the  patient  sits  up  at  the  end 
of  a  week  or  ten  days.  The  author  says  that  in  the  past  ten  years  he 
has  treated  24  patients  by  the  above  method  without  operative  death. 
One  patient  died  two  weeks  later  from  pneumonia,  but  the  final  results 
in  all  others  have  been  excellent.  In  no  instance  was  a  secondary 
operation  necessary. 


Sterilization  of  Women  by  Cautery-stricture  at  the  Intra-uterine 
Tubal  Openings. — A  rather  remarkable  method  for  sterilizing  patients 
where  definite  indications  for  this  procedure  exist  and  laparotomy  is 
contra-indicated  has  been  proposed  by  Dickinsox  {Surg.,  Gyn.  and 
Ohst.,  1916,  xxiii,  203).  It  consists,  briefly,  in  causing  a  stricture  at 
each  tubal  opening  into  the  uterine  cornu  by  cauterization  through  the 
uterine  canal.  The  technic  is  as  follows:  The  patient  is  placed  in  the 
lithotomy  or  Sims  position,  with  bladder  empty;  the  cervix  is  exposed 
through  a  Sims  speculum  and  the  anterior  lip  seized  and  steadied  with 
a  tenaculum.  About  5  to  10  minims  of  a  10  per  cent,  novocaine-adre- 
nalin  solution  are  injected  through  a  Skene  pipette  into  the  cervical 
canal  and  held  under  pressure  a  few  seconds.  The  canal  is  then  wiped 
with  Churchill's  tincture  or  pure  carbolic.  A  sterile  uterine  sound  is 
then  passed  into  the  uterus  and  turned  gently  sideways  to  outline  the 
uterine  cavity  and  find  the  cornu,  an  exact  note  being  made  of  the 
distance  of  the  latter  from  the  external  os.  The  sound  is  then  with- 
drawn, and  a  cautery  sound  of  the  same  size  is  bent  to  the  same  shape 
and  has  its  slide  pushed  up  until  exactly  the  same  distance  is  exposed 
as  was  measured  on  the  uterine  sound.  The  cautery  sound  bears  on 
its  tip  a  little  spiral  or  blunt  point  of  platinum  which  becomes  incan- 
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descent.  The  switch  is  turned  on  and  the  platinum  heated  to  show  that 
it  is  working  properly;  this  is  then  placed  against  the  cervical  mucous 
membrane  in  plain  sight  and  a  count  made  of  the  number  of  seconds 
required  to  burn  into  the  tissues  sufficiently  to  bury  the  platinum  w^ire. 
The  tip  is  now  allowed  to  cool,  and  the  sound  passed  into  the  uterus  to 
the  fundus,  being  turned  to  find  the  cornu  as  previously  determined. 
The  current  is  then  turned  on  for  the  number  of  seconds  found  necessary 
to  produce  the  ])urying  effect  at  the  cervix.  The  other  cornu  may  be 
done  at  the  same  time,  or  at  a  second  sitting.  The  author  describes 
this  as  an  office  procedure;  he  lets  the  patient  go  home  in  a  short  time, 
advising  her  to  keep  quiet  the  rest  of  the  day  and  the  following  day  if 
she  has  any  discomfort.  The  reaction  is  slight — possibly  a  little  bloody 
discharge  for  a  few  days,  and  some  discomfort  at  the  next  period. 
There  occurs  on  the  cervix  a  slough  and  then  a  clean  granulating  wound 
that  M^ithin  two  or  three  \\eeks  is  healed  over.  The  author  considers 
that  the  objections  to  this  method  of  treatment  lie  chiefly  in  unskilled 
attempts,  as  insufficient  cauterization  will  not  produce  complete 
occlusion.  Adhesions  of  the  uterine  wall  at  a  lower  point  than  the 
angle  might  cause  a  backing  up  of  menstrual  blood,  with  resulting  local 
hematometra  or  even  hematosalpinx.  He  thinks  that  hydrosalpinx  of 
mild  degree  may  arise  following  correct  technic,  even  when  the  outer 
ends  of  the  tubes  are  patulous,  but  his  is  of  no  serious  import.  The 
main  difficulty  lies  in  the  inability  to  determine  in  a  given  case  whether 
absolute  sterilization  has  occurred;  for  this  purpose  Dickinson  suggests 
the  injection  of  a  silver  preparation  into  the  uterus  under  pressure  and 
Rontgen  examination,  to  determine  if  the  solution  flows  out  through 
the  tubes,  a  procedure  originally  proposed  by  Cary. 


Adenomyoma  of  the  Rectovaginal  Septum. — Two  cases  of  this 
interesting  condition  are  reported  by  Cullen  (Jour.  A771.  Med.  Assn., 
1916,  Ixvii,  402),  these  being  the  fourth  and  fifth  cases  that  he  has 
observed  within  a  comparatively  short  time,  the  others  having  been 
reported  in  papers  within  the  past  two  years.  These  peculiar  tumors 
develop  in  the  tissue  between  the  cervix  and  the  rectum,  and  consist 
histologically  of  fatty  and  fibrous  tissue,  scattered  throughout  which 
are  numerous  glands  resembling  exactly  those  of  the  endometrium,  and 
often  surrounded  by  small  islands  of  cellular  tissue  resembling  the 
endometrial  stroma.  Their  importance  from  a  clinical  standpoint 
lies  in  the  fact  that  from  their  location,  density,  and  fixation,  they  are 
nearly  always  considered  malignant,  whereas  they  are  in  reality  at 
least  morphologically  benign,  and  are  practically  always  amenable  to 
radical  removal.  In  addition  to  his  own  cases,  CuUen  has  collected 
from  the  literature  about  a  dozen  additional  ones.  They  may  be 
roughly  grouped  into  four  classes,  as  follows:  (1)  Small  adenomyomas 
lying  relatively  free  in  the  rectovaginal  septum;  (2)  Adenomyomas 
adhrent  to  the  posterior  surface  of  the  cervix  and  at  the  same  time  to 
the  anterior  surface  of  the  rectum;  (3)  Adenomyomas  gluing  the  cervix 
and  rectum  together  and  spreading  out  into  one  or  both  broad  ligaments; 
(4)  Adenomyomas  involving  the  posterior  surface  of  the  cervix,  the 
rectum  and  broad  ligaments,  and  forming  a  dense  pelvic  mass  that 
cannot  be  liberated.  The  ages  of  the  patients  ranged  from  twenty- 
fi\'e  to  fifty-three  years,  all  the  cases  occurring  in  women  who  were  still 
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menstruating.  The  most  pronounced  symptom  was  profuse  menstrua- 
tion, and  rectal  pain  was  also  a  prominent  feature  in  some  cases.  The 
treatment  advocated  by  Cullen  for  these  growths  depends  somewhat 
upon  their  condition.  Where  small  discrete  nodules  exist  they  may 
be  readily  removed  through  a  vaginal  incision.  Where  the  growth 
occupies  the  posterior  surface  of  the  uterus  and  extends  laterally,  the 
ureters  should  be  dissected  out  carefully  and  a  complete  abdominal 
hysterectomy  performed.  If  the  growth  is  firmly  adherent  to  the 
rectum,  it  becomes  necessary  to  remove  a  wedge  of  this  together  with 
the  uterus,  and  if  the  lumen  of  the  bowel  is  greatly  narroM'ed  a  complete 
segment  of  the  rectum  should  be  removed,  followed  by  an  anastomosis. 
In  desperate  cases,  such  as  one  that  the  author  experienced,  he  advises 
cutting  across  the  sigmoid,  inverting  and  closing  the  lower  end,  and 
making  a  permanent  left  inguinal  colostomy.  At  a  subsequent  opera- 
tion the  uterus,  lower  portion  on  the  rectum  and  the  broad  ligament 
tissue  can  then  be  shelled  out  as  one  piece.  The  author  believes  that 
these  tumors  are  by  no  means  as  rare  as  has  been  commonly  supposed, 
and  that  closer  observation  in  the  future  will  result  in  many  other 
instances  being  recognized. 
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Pellagra. — The  discovery  of  the  presence  of  small  quantities  of  sub- 
stances occurring  in  foods  which  are  essential  to  the  maintenance  of 
health  has  opened  up  important  problems  in  diet,  with  reference  to 
health  and  disease.  These  substances  are  termed  vitamins  by  Funk. 
They  occur  in  animal  as  well  as  vegetable  food,  in  varying  amounts. 
Certain  foodstuffs,  as  polished  rice,  are  extremely  poor  in  vitamins. 
Others,  as  meat,  are  relatively  rich  in  these  substances.  Beri  beri  is 
due  to  a  lack  of  vitamins,  owing  to  a  diet  consisting  largely  of  polished 
rice.    Pellagra  is  presumably  also  caused  by  a  lack  of  vitamins. 

So  far  as  pellagra  is  concerned,  Voegtlin  (Jour.  Amer.  Med.  Assn., 
1914,  Ixiii,  1094-1096)  concludes  that  we  have  to  consider:  (1)  A 
deficiency  or  absence  of  certain  vitamins  in  the  diet.  (2)  The  toxic 
effect  of  some  substances,  as  aluminum,  which  occurs  in  certain  veget- 
able food.  (3)  A  deficiency  of  the  diet  in  certain  amino-acids.  The 
possible  relation  between  aluminum  and  pellagra  was  also  discussed 
in  a  recent  monograph  by  Alessandrini  and  Scala  {Contrihuto  wiova 
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alia  etiologia  e  pathogenesi  della  Pellagra,  Rome,  1914).  These  investi- 
gators claim  that  colloidal  silica  contained  in  drinking  water  is  one 
of  the  most  important  etiologic  factors,  in  as  much  as  they  succeeded 
in  producing  lesions  resemblmg  pellagra  in  animals  fed  on  water  con- 
taining colloidal  silica.  Colloidal  aluminum  hydroxid  or  a  mixture 
of  colloidal  silica  and  alumina  produced  the  same  results.  In  view  of 
the  fact,  as  first  pointed  out  by  Voegtlin,  that  aluminum  occurs  in  cer- 
tain vegetable  food  in  relatively  large  amounts,  the  work  of  the  Italian 
authors  furnishes  additional  evidence  that  aluminum  occupies  a  prom- 
inent position  in  the  etiology  of  pellagra. 


The  Significance  of  Bacillus  Colt  in  Pasteurized  Milk. — Shippen 

{Jour.  Avi.  Med.  Assn.,  1915,  Ixiv,  16,  1289)  concludes  that:  As 
observed  by  De  Graef  and  De  Jong,  certain  strains  of  B.  coli  are  not 
killed  by  a  temperature  exceeding  that  commonly  used  in  pasteuriza- 
tion. The  thermal  death  point  of  this  and  similar  organisms  is  not  a 
constant  quantity  but  varies  for  different  strains  of  the  same  bacterium. 
In  the  case  of  B.  coli  communis  this  variation  was  found  to  be  as 
great  as  13  degrees.  The  presence  of  B.  coli  in  pasteurized  milk  cannot 
be  taken  as  an  index  of  its  improper  pasteurization  or  subsequent  con- 
tamination. 


The  Germicidal  Effect  of  Lactic  Acid  in  Milk. — P.  G.  Heinemann 

{Jour.  Infect.  Bis.,  191.5,  xvi,  3,  479-486).  The  statement  is  sometimes 
found  in  the  literature  on  sour  milk  or  buttermilk  having  a  germicidal 
effect  on  pathogenic  bacteria.  It  has  also  been  intimated  that  lactic 
acid  producing  bacteria  are  a  protection  against  infectiousness  of  con- 
taminated milk,  inasmuch  as  the  acid  produced  by  these  bacteria  is 
said  to  destroy  pathogenic  bacteria.  There  is,  however,  little  positive 
evidence  to  show  whether  this  assumption  is  true  or  not.  Heinemann 
has  studied  the  question  and  reaches  the  following  conclusions:  Some 
acid-tolerant  cells  of  Bacillus  coli  may  survive  the  presence  of  0.6  per 
cent,  lactic  acid  in  milk.  B.  dysenterise,  B.  typhosus,  B.  diphtherise, 
B.  paratyphosus  B,  and  Spirillum  cholerse  in  these  experiments  were 
destroyed  by  the  presence  of  0.45  per  cent,  lactic  acid.  It  is  possible 
that  strains  of  these  bacteria  exist  which  are  able  to  resist  a  greater 
amount  of  lactic  acid.  x\cid-tolerant  strains  of  B.  coli,  B.  dysenterise, 
B.  typhosus,  and  B.  paratyphosus  B  may  multiply  in  the  presence  of 
quantities  of  lactic  acid  which  are  destructive  to  the  majority  of  cells. 
The  smaller  the  initial  amount  of  lactic  acid,  the  more  likely  is  the 
growth  of  acid-tolerant  strains.  Consequently,  the  slower  milk  sours, 
the  greater  is  the  danger  of  pathogenic  bacteria  surviving.  The  growth 
of  the  test  bacteria  is  influenced  to  a  marked  degree  by  the  amount 
of  acid  present.  Up  to  a  fairly  definite  amount  of  acid  there  is  an 
increase  in  numbers,  followed  by  a  decrease,  which  becomes  more 
pronounced  as  the  amount  of  acid  increases.  The  amount  of  acid  may 
increase  after  the  number  of  bacteria  has  commenced  to  decrease  owing 
to  the  liberation  of  enzymes.  Acid  other  than  lactic  acid  are  frequently 
present  in  buttermilk.  Buttermilk  therefore  should  be  looked  upon 
with  suspicion,  especially  if  heavily  polluted,  unless  prepared  from 
pasteurized  milk.  Still  the  chances  of  buttermilk  becoming  a  carrier 
of  infection  are  much  smaller  than  of  raw  sweet  milk.    The  presence  of 
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saprophytic  bacteria  in  buttermilk  may  have  some  influence  on  patho- 
genic bacteria.  Whether  this  influence  is  favorable  or  otherwise,  is 
difficult  to  determine  by  present  bacteriological  methods. 


Studies  on  Immunization  through  the  Nose. — Sewall  and  Pewell 
(Arch.  Inf.  Med.,  1915,  x\a,  605)  sensitized  guinea-pigs  to  horse  serum 
by  dropping  it  into  the  nose.  They  believe  that  special  advantages 
accrue  through  the  use  of  this  channel  of  immunization.  ^Mien  serum 
was  dropped  upon  the  nostril  to  the  amount  of  0.1  to  0.2  c.c,  und  the 
instillation  was  repeated  at  intervals  of  one  to  twenty -four  days  to 
a  total  of  six  doses  or  less,  the  animal  became  affected  in  one  of  two 
opposite  directions.  When  an  intravenous  injection  of  about  0.4 
c.c.  of  serum  was  given  sixteen  days  after  the  last  instillation  the  pig 
might  die  in  anaphylactic  shock.  But  in  about  half  the  cases  the 
animal  survived  this  large  toxic  injection.  Certain  individuals  not 
only  sur\dved,  but  manifested  no  signs  of  sensitiveness.  It  would  be 
clear  that  the  latter  animals  had  not  abosrbed  the  serum  through  the 
mucous  membrane  of  the  nose  wei'e  it  not  that  they  resist  subsequent 
injections  separated  by  intervals  of  more  than  three  weeks.  The 
object  of  the  present  research  was  to  determine  the  experimental  con- 
ditions according  to  which  an  animal  might  be  made;  on  the  one  hand, 
anaphylactic  or,  on  the  other,  refractory  to  a  toxic  injection  of  the 
antigen.  The  experiments  were  applied,  especially  to  determine  the 
effect  of  the  number  of  separate  instillations  of  serum  and  the  length 
of  the  intervals  between  them  on  the  reacti\'ity  of  the  guinea-pig. 
No  definite  relation  could  be  found  to  exist  between  these  conditions, 
nevertheless  a  number  of  peculiar  facts  were  established.  A  guinea- 
pig  which  has  been  immunized  by  nasal  instillation  and  then  has 
received  a  series  of  intravenous  injections  so  that  the  animal  tolerates, 
say,  0.4  c.c.  serum  with  slight  reaction,  where  a  long  resting  period, 
such  as  three  months,  is  allowed,  the  resistance  to  serum  is  found  to 
have  increased  so  that  two  or  three  times  that  amount  may  be  equally 
well  tolerated  though,  as  proved  by  controls,  the  larger  dose  would 
have  been  fatal  at  the  beginning  of  the  resting  period.  The  serum 
of  pigs  thus  immunized  when  injected  into  normal  guinea-pigs  did  not 
render  them  anaphylactic  but,  on  the  contrary,  showed  some  power 
to  protect  them  against  toxic  injections  repeated  at  intervals  of  two 
weeks.  The  offspring  of  female  immunized  animals  were  markedly 
or  wholly  refractory  to  the  intravenous  injection  of  horse  serum.  A 
tentative  hypothesis  is  drawn  from  the  experiments,  namely,  that  the 
biologic  response  to  the  introduction  of  an  antigen  consists  in  the 
development  of  two  opposite-acting  antibodies.  One,  the  familiar 
allcrgin  or  ajicrphylactic  antibody,  the  other  an  anii-allcrgin  or  pro- 
tecting antibody.  The  present  communication  must  be  regarded  as 
simply  preliminary  to  further  work. 


Cancer-like  Growths  in  Rat's  Stomach  following  Irritation.— Fibiger's 
announcement  of  the  production  of  carcinoma  in  the  rat's  stomach 
through  the  agency  of  nematodes  has  not  as  yet  been  controverted. 
F.  D.  Bullock  and  G.  L.  Rohdexburg  {Proc.  Son.  ExjJer.  Biol,  and 
Med.,  1915,  xii,  161)  record  the  fact  that  somewhat  similar  pictures 
can  be  produced  by  other  means  of  irritation. 
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Bacteriological  and  Experimental  Studies  on  Gastric  Ulcer. — Many 
studies  and  experiments  have  been  undertaken  to  determine  the 
pathological  process  in  gastric  ulcer.  Celler  and  TiL\LHiMER  {Jour. 
Exper.  Med.,  1916,  xxiii,  791),  stimulated  by  the  positive  results  reported 
by  Rosenow,  have  repeated  the  work  using  his  technic  in  isolating  and 
injecting  streptococci  into  rabbits  and  cats.  The  bacteria  used  in  the 
experiments  were  isolated  from  the  tissues  of  eight  gastric  ulcers  and 
one  ulcer  at  the  ostium  of  a  gastrojejunostomy.  Histological  exami- 
nation of  the  human  tissues  showed  the  presence  of  organisms  only  in 
or  upon  the  lining  of  the  degenerating  tissue  of  the  ulcer.  Various 
microorganisms  were  observed  in  this  situation.  In  culture  strepto- 
cocci with  other  bacteria  were  isolated  in  8,  while  a  staphylococcus  and 
Gram-positive  bacillus  were  obtained  in  1.  Suspensions  of  the  micro- 
organisms obtained  were  inoculated  into  the  ear  vein  or  a  branch  of  the 
gastric  artery.  In  2  cats  a  branch  of  the  gastric  artery  was  injected 
with  streptococci.  Both  animals  developed  defects  of  the  gastric 
mucosa  which  soon  began  to  heal  and  were  completely  repaired  in 
thirty-three  days.  Of  the  30  rabbits  injected  intravenously  with 
streptococci,  gastric  lesions  developed  in  4,  while  14  showed  cardiac 
lesions.  In  8  rabbits  a  branch  of  the  gastric  artery  was  injected  with 
streptococci  and  lesions  developed  in  6.  The  authors  are  not  con- 
vinced that  the  lesions  which  they  observed  in  their  animals  were  truly 
gastric  ulcers  as  there  lacked  the  characteristics  of  those  observed  in 
man.  The  promptness  of  healing  also  strengthened  the  belief  that  the 
lesions  in  animals  and  man  are  not  comparable.  Embolic  lesions  in  the 
stomachs  of  cats  healed  spontaneously  and  did  not  appear  to  be  influ- 
enced by  the  presence  of  streptococci.  They  conclude  that  even  though 
anhemolytic  streptococci  are  present  in  practically  all  gastric  ulcers 
it  has  not  been  proven  that  these  microorganisms  initiate  the  ulceration 
or  prevent  healing. 

The  Production  of  Amyloid  Disease  and  Chronic  Nephritis  in  Rabbits 
by  Repeated  Intravenous  Injections  of  Living  Colon  Bacilli. — There  is  a 
considerable  number  of  experiments  on  record  in  which  amyloid  has 
been  induced  in  animals.     For  its  production,  bacteria  of  various  kinds 
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as  well  as  chemical  substances  were  made  use  of.  The  positive  results 
have  been  most  frequently  obtained  in  rabbits,  but  successful  experi- 
ments have  also  been  obtained  in  dogs,  horses,  fowl,  and  mice.  Bailey 
{Jour.  Exper.  Med.,  1916,  xxii,  773)  found  amyloid  degeneration  in 
various  organs  of  rabbits  during  an  experimental  study  of  the  produc- 
tion of  chronic  nephritis  by  B.  coli.  Living  cultures  were  injected 
every  two  to  four  days  into  rabbits.  In  a  series  of  15  animals  positive 
results  were  obtained  in  8.  It  was  shown  that  time  v/as  an  essential 
element,  as  no  positive  case  was  obtained  under  eighty -eighi,  days, 
while  every  animal  treated  beyond  this  time  showed  amyloid.  This 
product  of  tissue  degeneration  was  not  constant  in  its  reaction  to  the 
various  tests.  It  was  found  that  whereas  a  positive  result  was  obtained 
with  methyl-violet  or  gentian  violet,  the  iodin-sulphuric  acid  test  was 
negative  or  indefinite.  This  lack  in  uniformity  of  the  tests  has  been 
observed  by  others  studying  human  material.  The  presence  of  amy- 
loid was  most  commonly  observed  in  the  spleen,  next  the  kidney,  and 
finally  the  liver.  As,  in  this  series  of  experiments,  suppuration  was  not 
induced  in  the  tissues,  it  is  evident  that  amyloid,  though  dependent 
upon  the  presence  of  bacterial  growth,  need  not  be  associated  with 
pus.  The  presence  of  amyloid  in  the  kidney  was  associated  with  a 
subacute  and  chronic  glomerulitis,  parenchymatous  degeneration,  and 
some  interstitial  infiltration  by  round  cells.  Casts  were  present  in 
tubules  and  a  moderate  fatty  degeneration  affected  the  convoluted 
tubules.  The  fatty  deposit  was  not  observed  in  association  with  the 
amyloid.  No  definite  origin  was  determined  for  the  amyloid  deposit, 
but  the  author  believed  that  it  was  of  the  nature  of  an  infiltration 
rather  than  a  production  by  either  fibroblasts  or  endothelial  cells. 


Hematogenous  Aortitis  with  Multiple  Aneurysms. — Much  the  greater 
evidence  upon  the  infection  of  arteries  lias  been  offered  Vjy  French 
authors.  This  is  more  particularly  true  of  infective  arteritis  associated 
with  rheumatism.  As  early  as  1840  Bouilland  drew  attention  to  the 
lesions  in  the  heart  and  arteries  as  constituting  an  important  phase  in 
this  disease.  Brault,  Stokes,  Charcot,  Vulpian,  Corvisart,  and  others 
have  described  cases  in  which  a  more  or  less  intense  inflammation  of 
the  arterial  walls  was  recognized  and  in  some  of  which  aneurysms  had 
developed.  Since  1900  at  least  15  different  French  authors  have 
reported  cases  and  commented  upon  the  presence  of  aneurysm  asso- 
ciated with  acute  rheumatic  fever.  The  majority  of  these  cases  were 
in  young  individuals  ranging  in  age  from  three  to  twenty  years. 
SoPRAXA  and  Pl\zza  (Arch,  de  vied,  exper.,  1916,  xxvii,  55)  reported 
a  case  with  multiple  aneurysms  of  the  aorta  associated  with  rheumatism. 
The  patient  was  a  girl,  aged  twenty-one  years,  who  had  never  had  a 
previous  attack  of  rheumatism.  The  fatal  attack  began  suddenly 
and  very  acutely.  She  died  within  a  month  after  the  onset.  During 
her  illness  she  suffered  from  severe  pain  and  swelling  of  the  joints 
accompanied  by  fever.  She  also  had  much  intrathoracic  oppression 
with  dyspnea.  She  died  suddenly.  At  autopsy  three  aneurysms  were 
found  in  the  aorta,  one  of  which  had  quite  healthy  looking  walls  and 
there  was  no  evidence  of  damage  upon  the  inner  surface  of  the  vessel. 
Microscopically  the  walls  of  each  aneurysm  showed  much  inflammatory 
infiltration  as  well  as  thickening  of  the  adventitia.  The  media  was 
much  disturl)e(l  by  the  inflammatory  processes  with  the  destruction  of 
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its  essential  elements,  the  muscle  and  elastic  fibers.  One  aneurysm 
showed  evidence  of  separation  of  the  adventitia  from  the  media  thus 
forming  a  type  of  dissecting  aneurysm.  In  this  case  the  authors  were 
unable  to  observe  any  evidence  of  organic  syphilis  and  the  ^Yassermann 
reaction  was  negative.  They  especially  point  out  the  fact  that  this 
patient  had  suffered  her  first  attack  of  rheumatism  during  which  the 
aneurysms  had  developed.  They  did  not  determine  the  nature  of  the 
microorganism  which  had  led  to  tissue  destruction.  The  aortic  valves 
had  been  the  seat  of  inflammatory  reaction,  but  the  infection  associated 
with  the  aneurysm  did  not  proceed  directly  along  the  aortic  intima  from 
the  diseased  valves.  The  authors  believe  that  the  infection  of  the  aortic 
tissues  had  occurred  by  the  carriage  of  the  microorganisms  to  the 
adventitia.  This  is  the  more  common  mode  of  infection  for  these 
aortic  lesions.  The  aneurysms  develop  only  after  the  infection  and 
its  inflammation  have  brought  about  a  certain  amount  of  dissolution 
of  the  aortic  wall. 


Progressive  Lenticular  Degeneration.'^-New  cases  of  Wilson's  disease 
are  periodically  appearing  in  literature.  As  these  cases  are  reported, 
the  outstanding  features  of  the  disease  are  emphasized.  Up  to  the 
present  no  one  has  analyzed  the  pathological  findings  to  correlate 
them  with  the  clinical  picture.  The  constant  presence  of  cirrhosis  of 
the  liver  with  degeneration  of  the  nucleus  lentiformis  has  not  received 
adequate  explanation.  Farnell  and  Harrington  (Jour.  Lab.  and 
Clin.  Med.,  1916,  1,  561)  have  added  another  case  to  this  interesting 
group.  The  patient  was  a  girl  of  nineteen  years  who  for  four  years 
had  epileptoid  seizures  in  which  incoordination  of  the  muscles  of  the 
extremities  was  one  of  the  marked  features.  Her  gait  was  somewhat 
spastic  and  at  times  her  posture  was  fixed.  Her  mental  development 
was  below  normal.  At  autopsy  the  striking  finding  was  a  marked 
cirrhosis  of  the  liver  of  the  portal  type  and  the  loss  of  the  characteristic 
markings  of  the  corpus  striatum  on  the  left  side.  The  left  caudate 
nucleus  was  smaller  than  normal  and  there  was  some  dilatation  of  the 
left  ventricle.  The  degeneration  in  the  region  of  the  nucleus  lenti- 
formis gave  an  appearance  as  if  the  various  structures  of  this  part  were 
confluent.  Small  areas  of  necrosis  were  also  present  in  this  region. 
The  microscopic  examination  of  the  aft'ected  brain  tissues  showed  an 
increase  of  the  glial  tissue.  The  evidence  of  this  degeneration  was 
much  more  marked  on  the  left  than  on  the  right  side.  There  was  no 
disturbance  of  the  motor  cortex  or  the  cells  of  the  anterior  horns.  The 
vessels  were  not  sclerosed.  The  entire  reaction  appeared  to  be  one  of 
replacement  gliosis  which  had  not  gone  on  to  complete  disintegration 
with  cavity  formation. 
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ORIGINAL  ARTICLES 

THE  SUSCEPTIBILITY  OF  MAN  TO  FOREIGN  PROTEINS. ^ 
By  Warfield  T.  Longcope,  M.D., 

NEW    YORK. 

(From  the  Medical  Clinic,  Presbyterian  Hospital,  Columbia  University,  New  York.) 

Throughout  the  literature  of  the  last  century  one  may  find  iso- 
lated statements  regarding  the  unexpected  effects  upon  certain  indi- 
viduals of  substances  now  recognized  as  containing  proteins,  and 
perhaps  the  most  significant  of  these  are  the  observations  of  Black- 
ley,  in  1873,  on  the  effect  of  grass  pollens  upon  the  nasal  mucous 
membrane,  conjunctivae,  and  the  scarified  skin  of  individuals  suffer- 
ing from  hay  fever.  About  1869  and  1870,  when  transfusions  of 
sheep's  blood  were  much  in  vogue,  it  was  frequently  noted  that  an 
urticaria  appeared  as  a  late  effect  of  this  treatment.  It  was  not, 
however,  until  the  introduction  of  diphtheria  antitoxin  in  1894  that 
the  results  of  injections  of  foreign  proteins  in  man  received  serious 
study.  Lublinski,^  in  the  year  1894,  described  what  is  now  the 
perfectly  familiar  picture  of  serum  disease  as  a  sequel  to  the  injection 
of  diphtheria  antitoxin,,  but  not  until  the  careful  investigations  of 
von  Pirquet  and  Schick,^  in  1905,  was  any  important  light  thrown 
upon  the  process.  They  immediately  recognized  the  importance 
which  the  so-called  antibodies  against  foreign  protein,  in  this 
instance  horse  serum,  might  have  in  the  production  of  serum  disease, 

'  Lecture  delivered  before  the  Harvey  Society,  New  York,  February  26,  1916. 
2  Deutsch.  med.  Wchnschr.,  1894,  xx,  854. 
'  Die  Serumkrankheit,  1905. 

VOL.    152,    NO.    5. NOVEMBER,    1916. 


626     loxgcope:  susceptibility  of  man  to  foreign  proteins 

and  the  subsequent  observations  and  experiments  by  Otto,  Rosenau 
and  Anderson,  Gay  and  Southard,  Friedemann,  Doerr,  Friedberger 
and  a  host  of  others'*  ha^'e  made  it  quite  clear  that  the  introduction 
of  native  foreign  protein  follows  essentially  the  same  biological  and 
chemical  physical  principles  in  man  as  in  the  lower  animals. 

It  is  only  necessary  to  point  out  here  that  the  introduction  of  the 
long  series  of  foreign  proteins  that  have  been  subjected  to  experi- 
ment is  followed  by  the  production  in  the  animal  body  of  various 
antibodies  which  have  the  power  to  unite  with  the  original  substance 
or  antigen  to  produce  a  new  effect.  This  new  effect  may  be  obvious 
and  best  studied  by  mixing  antibody  and  antigen  outside  the  body, 
as  is  the  case  with  the  hemolysins,  the  bacterial  agglutinins,  bac- 
teriolysins,  and  precipitins;  it  may  be  obtained  both  in  vitro  and 
in  vivo,  as  is  the  case  with  antitoxin,  or  it  may  be  demonstrable 
almost  exclusively  in  the  animal  body,  as  is  the  case  with  anaphy- 
laxis. 

The  bare  outlines  of  the  experiments  from  which  our  knowledge 
of  anaphylaxis  has  been  derived  may  be  summed  up  in  a  statement 
of  the  following  condition:  An  animal  is  injected  subcutaneously, 
intraperitoneally,  or  intravenously  with  a  small  amount  of  foreign 
protein,  for  example  horse  serum.  This  produces  no  visible  effect. 
If,  however,  after  an  interval  of  at  least  nine  to  fourteen  days,  a 
second  injection  of  the  same  protein  is  made  the  animal  becomes 
ill  immediately,  presenting  characteristic  symptoms  which  differ 
only  slightly  for  different  species;  while  if  the  dose  of  serum  is  prop- 
erly gauged  and  made  into  the  peritoneum  or  \'ein  the  animal  dies 
within  five  minutes  to  one  hour.  This  is  known  as  active  anaphy- 
laxis. Second,  the  condition  known  as  passive  anaphylaxis,  first 
described  by  Gay  and  Southard,^  Otto^  and  Friedemann,"^  who 
showed  that  the  blood  of  an  animal  sensitized  to  horse  serum  confers 
this  specific  sensitiveness  to  a  normal  guinea-pig.  Sensitiveness 
develops  in  the  normal  animal  after  a  period  of  fifteen  to  eighteen 
hours  following  the  inoculation  of  the  serum  from  the  sensitized 
guinea-pig,  and  lasts  a  few  days  or  at  most  weeks.  It  is  dependent 
upon  the  presence  in  the  blood  of  the  actively  sensitized  animal  of 
antibodies  for  the  specific  proteins  which  are  thus  transferred  pas- 
sively to  the  normal  guinea-pig.  This  transfer  may  take  place 
during  pregnancy  from  mother  to  oft'spring.  Third,  the  state 
termed  anti-anaphyfaxis  by  Besredka  and  Steinhardt,*  in  which 

■•  For  full  bibliography  see:  Doerr,  Wassermann  and  Kolle,  Handb.  d.  path. 
Microorg.,  191.3,  ii,  947.  Richet,  L'Anaphylaxie,  1912.  von  Pirquet,  Arch.  Int. 
Med.,  1911,  \'ii,  259,  383.  Friedemann,  Jahresb.  u.  Immunitatsf.,  1910,  ^^,  Abst.  i, 
31.  Besredka,  Ibid.,  1912,  \'iii,  90.  Vaughan,  Protein  Split  Products  in  Relation 
to  Immunity  and  Disease,  1913.  Rosenau  and  Anderson,  Arch.  Int.  Med.,  1909, 
ii,  579.  Otto,  Wassermann  and  Kolle,  Handb.  d.  path.  Microorg.,  1908,  ii,  255. 
Auer,  Forchheimer's  Therapeusis,  1914,  v,  39. 

*  Journal  of  Med.  Research,  1907,  xi,  143. 

«  Munchen.   med.    Wchnschr.,    1907,   liv,  1665.  •  Ibid.,  2414. 

«  Ann.  de  I'Inst.  Pasteur,  1907,  xxi,  117,  384. 
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for  a  short  period  following  the  anaphylactic  shock  the  actively 
sensitized  animal  becomes  insensitive  to  injections  of  horse  serum. 
Following  this  period  of  anti-anaphylaxis  an  animal  may  again 
become  sensitive  to  the  specific  protein  aiul  remain  so  for  months 
or  years.  Finally,  it  was  shown  by  Rosenau  and  Anderson^  that  the 
repeated  injection  of  horse  sermn  at  intervals  of  two  or  three  days 
produced  a  refractory  condition  toward  subsequent  injections  of  the 
specific  protein,  so  that  for  a  long  period  of  time  they  no  longer 
react  to  such  an  injection  with  anaphylactir-  symptoms.  This 
refractory  state,  however,  finally  gives  way  to  sensitiveness,  and 
eventually  the  animal  is  again  stisceptible.  Diu-ing  the  refractory 
state,  which  has  been  called  one  of  immimity.  antibodies  for  horse 
serum  may  be  present  in  great  concentration  in  the  serum,  and  when 
injected  into  normal  guinea-pigs  will  passively  sensitize  them  to  the 
protein. 

After  this  brief  statement  of  the  fmidamental  principles  of  ana- 
phylaxis it  is  possible  to  consider  in  more  detail  the  process  as  it 
develops  in  man,  for  the  introduction  of  antitoxic  and  antibacterial 
sera  has  given  ample  opportunity  for  an  exact  analysis  of  the  effect 
of  single  and  repeated  injections  of  foreign  protein.  This,  as  a  rule, 
has  been  horse  serum,  though  the  serum  from  any  foreign  species 
will  give  the  same  residts.  As  in  an  animal,  so  in  man,  primary 
injections  of  horse  sermn  given  by  any  route  produce  no  immediate 
s\Tnptoms.  In  the  vast  majority  of  instances  it  remains,  as  can  be 
sho^Mi  by  the  presence  of  precipitinogen  and  by  anaphylactic 
methods  in  the  circulation,  for  long  periods  of  time,  and  is  excreted 
very  slowly,  if  at  all,  by  the  kidneys.  For  a  period  of  six  to  ten  days 
following  primary  injection,  known  as  the  incubation  period,  there 
is  nothing  to  be  observed,  but  at  any  moment  after  the  sixth  day 
topical  serum  sickness  may  appear.     (See  Chart.) 

The  s\Tnptoms  and  signs  of  this  disease  are  as  striking  and  char- 
acteristic as  any  nattiral  disease  process  with  which  we  are  familiar. 
Usually  a  skin  eruption  with  intense  itching  preceded  by  glandidar 
enlargement  ushers  in  the  attack.  The  eruption  starts,  as  a  rule, 
at  the  point  of  inoculation,  but  spreads  rapidly  over  the  entire 
body.  Urticaria  is  most  common,  but  there  may  be  a  patchy  or 
diffuse  erytliema,  scarlatiniform  rashes,  or  a  midtiform  eruption. 
Edema  of  the  face  and  ankles  is  usual  and  may  affect  the  entire 
body.  In  rare  instances  it  is  localized  to  the  pharjTix  or  larjTix, 
and  in  one  instance  a  transient  hemiplegia  was  supposed  to  be  caused 
by  local  edema  of  the  meninges.  The  temperatiue  is  elevated,  and 
there  is  general  malaise  and  headache  with  prostration,  though 
rarely  nausea  or  vomiting.  Joint  pains  are  very  common  in  severe 
cases.  They  are  always  multiple,  and  though  the  pain  is  exquisite 
on  motion,  there  is  little  tenderness  and  no  swelling  or  reddening. 

»  BuU.  29,  Hyg.  Lab.  U.  S.  P.  H.  and  M.  H.  S.,  1906:  Bull.  36,  Hyg.  Lab.  U.  S.  P.  H. 
and  M.  H.  S.,  1907. 
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Quite  regularly  the  lymph  nodes  are  enlarged,  they  are  often  swollen 
to  the  size  of  walnuts  in  the  region  draining  the  primary  injection, 
and  may  be  excessively  tender.  The  spleen  is  sometimes  enlarged; 
in  5  to  9  per  cent,  of  the  cases  there  is  albuminuria,  and,  as  I  shall 
point  out  later,  there  are  often  disturbances  in  the  functional  activity 
of  the  kidneys.  Examination  of  the  blood,  according  to  von  Pirquet, 
shows  a  primary  polymorphonuclear  leukocytosis  with  subsequent 
leukopenia  and  absolute  increase  in  the  lymphocytes.    The  disease 


3110 
280 
260 
240 
220 

200 

en 

liJ  180 

(/) 

< 

o 

u.  160 

C 

a: 

UJ  HO 

OQ 

il20 
100 
80 
60 
40 


10  11  12  13  1+  15  16  17   18  19  20  21  22  23 


U  U  46  5a  47  1361852792S3174.52  633»2329  12h     4     4     1     2 


Incubation  period  in  1493  cases  of  Serum  Disease.  Figures  at  top  indicate  number 
of  days  after  injection  of  serum.    Bottom  Hne  of  figures  represents  number  of  cases. 

may  last  for  twenty-four  hours  to  twenty  days  or  longer.  In  the 
severest  cases  there  are  one  to  four  relapses  which  usually  occur  after 
the  use  of  large  amounts  of  serum,  and  come,  according  to  Axenow,*" 
at  ten  day  intervals. 

The  occurrence,  intensity,  and  duration  of  the  disease  depend, 
upon  several  factors:  First,  upon  the  amount  of  serum  used.  The 
disease  is  not  usual  after  small  doses,  but  is  extremely  common 


^0  Jahrb.  f.  Kinderh.,  1913,  Ixxviii,  505. 
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after  large  ones.  The  statistics  of  Weaver/^  based  on  a  study  of 
801  reported  cases,  show  an  incidence  of  10  per  cent,  after  the 
injection  of  1  to  10  c.c.  of  serum.  Most  of  the  attacks  are  mild, 
but  the  incidence  increases  in  almost  direct  proportion  to  the  amount 
of  serum  used,  until,  when  quantities  over  90  c.c.  are  employed,  75 
to  100  per  cent,  of  the  patients  develop  serum  disease.  Secondly,  it 
seems  possible,  from  the  statistics  of  Bokay^^  and  Schulz,^^  that  the 
incidence  may  depend  to  some  extent  upon  the  soiuce  of  the  serum. 
Apparently  certain  horses  yield  a  serum  which  is  much  more  likely 
to  be  attended  by  serum  disease  than  others.  \nd  finally  the  indi- 
vidual characteristics  of  the  patient  play  a  role,  for  the  same  dose 
of  serum  from  the  same  source  may  produce  quite  different  affects 
in  different  persons. 

A  second  injection  of  serum  before  the  tenth  day  or  before  the 
onset  of  serum  disease  is  not  attended  by  immediate  symptoms. 
It  has  already  been  observed  that  in  the  case  of  animals,  repeated 
injections  of  horse  serum  at  two-  to  three-day  intervals  produce  a 
condition  which  makes  them  refractory  to  subsequent  injections, 
which  state  may  last  many  weeks.  By  the  same  method  in  human 
beings  the  incubation  period  for  serum  sickness  may  be  prolonged 
for  weeks,  but  its  final  appearance  cannot  always  be  prevented,  and 
after  these  multiple  doses  at  short  intervals  the  attack,  when  it 
appears,  is,  according  to  Goodall,^^  especially  severe.  If,  hovvcver, 
a  second  injection  is  made  after  the  tenth  day,  von  Pirquet  and 
Schick  have  shown  that  the  following  reactions  may  occur:  (1)  The 
local  immediate  reaction.  Within  fifteen  minutes  to  an  hour  after 
subcutaneous  injection  of  serum,  edema,  erythema,  or  urticaria 
appears  at  the  site  of  inoculation.  (2)  The  general  immediate 
reaction  which  is  characterized  by  a  more  or  less  severe  general 
reaction  coming  on  within  twelve  to  twenty-four  hours  after  the 
inoculation  and  having  the  characteristics  of  a  fulminant  case  of 
serum  sickness.  The  most  violent  and  general  immediate  reactions 
are  accompanied  by  such  symptoms  as  dyspnea  of  asthmatic  type, 
cyanosis,  collapse,  nausea  and  vomiting,  and  suppression  of  urine, 
symptoms  which  are  not  regularly  seen  in  the  ordinary  form  of  the 
disease.  (3)  The  accelerated  reaction  or  form  in  which  the  incuba- 
tion of  the  serum  sickness  falls  between  the  immediate  reaction  and 
the  ordinary  reaction  and  comes  on  within  a  period  of  three  to  five 
days  after  inoculation,  and  finally  the  second  injection  may  be  fol- 
lowed simply  by  the  normal  form  of  serum  sickness.  Any  of  these 
reactions  may  occur  separately  or  may  be  combined  in  one  and  the 
same  patient. 

The  actual  occurrence  of  the  immediate  general  reaction  following 

"  Arch.  Int.  Med.,  1909,  iii,  485. 

'2  Deutsch.  med.  Wchnschr.,  1911,  xxxvii,  9. 

13  Berl.  klin.  "Wchnschr.,  1914,  li,  349,  401. 

i<  Jour.  Hyg.,  1907,  vii,  607;  British  Med.  Jour.,  1913,  ii,  1359. 
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a  second  injection  varies  according  to  different  observers.  It  is 
noted  most  often,  according  to  von  Pirquet  and  Goodall,  between 
the  thirty-fifth  and  eightieth  day  after  the  primary  inoculation  of 
serum,  and  occurs  when  serum  is  injected  in  large  quantities  at  this 
period  in  about  60  per  cent,  of  the  cases.  An  injection  made  after 
three  months  is  usually  followed  by  an  accelerated  reaction,  and 
when  years  have  elapsed  the  general  reaction  may  be  of  the  ordinary 
t\TDe.  The  immediate  reaction,  though  it  may  be  severe,  has,  as 
far  as  I  know  and  as  the  statistics  of  Park'^  and  Xemmser^^  and 
Cuno^^  show,  never  caused  death  when  the  inoculation  is  made 
subcutaneously.  Following  a  second  intravenous  injection,  however, 
Koch^*  has  reported  one  death.  After  the  second  injection  of  serum 
made  in  the  spinal  canal,  coma,  convulsions,  and  death  have  been 
reported  by  Hutinel,^^  Grysez  and  Dupuichj^*^  and  Arc-hard  and 
Flandin.^^  Auer-  has  recently  analyzed  all  these  cases  and  considers 
that  death  is  not  due  to  true  anaphylactic  shock.  The  symptoms 
are  certainly  not  those  of  a  general  immediate  reaction,  but  it  seems 
possible  that  a  local  immediate  reaction  may  occur,  similar  to  that 
in  the  skin  which  might  produce  extensive  edema  of  the  meninges, 
and  in  this  way  account  for  the  symptoms  as  they  are  described. 

The  local  immediate  reaction  upon  second  injection  is  specific,  as 
was  shown  by  von  Pirquet,  and  is  analogous  to  the  Arthus  phenom- 
enon in  the  rabbit.  Lucas  and  Gay^'^  describe  it  as  a  very  frequent 
occurrence  in  children  receiving  prophylactic  doses  of  diphtheria 
antitoxin  at  three  weeks'  intervals.  ^Moss,^^  in  1910,  drew  attention 
to  the  value  of  this  immediate  cutaneous  reaction  in  determining 
the  presence  of  sensitiveness  to  horse  serum  in  persons  who  had 
previously  been  injected  and  found  that  fi\"e  of  twenty-one  such 
patients  reacted  positively  to  an  intracutaneous  injection  of  horse 
serum  two  to  three  years  after  the  primary  injection.  The  exact 
time  of  appearance  of  this  immediate  reaction  for  skin  sensitive- 
ness has  been  studied  by  Hamburger  and  Pollok,^^  ^Michaels,-^  and 
Cowie.^^  By  making  intradermic  injections  of  0.1  to  0.5  c.c.  cf 
serum  at  short  intervals  these  observers  have  noted  its  appearance 
on  the  fifth  day  after  the  injection  of  serum  and  its  persistence  for 
years  after.     ^Michaels  makes  the  important  observation  that  the 

1^  Tr.  Assn.  Amer.  Phys.,  191.3,  xxviii,  95. 
"  Deutsch.  med.  Wchnschr.,  1913,  xxxix,  740. 
"  Ibid.,  1914,  xl,  1017. 
IS  Berl.  klin.  Wchnschr.,  191.5,  lii,  685. 

19  Presse  med.,  1910,  xviii,  497. 

20  Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1912,  xxxiii,  371. 

21  Compt.  rend.  Soc.   bir.l.,    1912,  Ixxiii,  419. 
"  Forchheimmer's  Therapeusis,  1914,  v,  39. 
23  Jour.  Med.  Research,  1909,  xx,  251. 

2<  Jour.  Am.  Med.  Assn.,  1910,  Iv,  776. 
«  Wien.    klin.    Wchnschr.,    1910,   xxiii,  1161. 
2«  Arch.  Mai.  d.  Enfants,  1913,  xvi,  835. 
8'  Am.  Jour.  Dig.  Child,.  1914,  vii,  253. 
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reaction  cannot  be  obtained  during  serum  sickness,  and  in  two 
instances  when  it  was  possible  to  obtain  a  positive  skin  reaction 
before  the  onset  of  the  disease  it  disappeared  during  the  course  of 
the  serum  sickness.  Immediately  after  the  serum  sickness  all  ob- 
servers agree  that  the  skin  reaction  rapidly  increases  in  intensity, 
and  when  the  test  is  properly  performed  it  is  obtained  in  80  to  90 
per  cent,  of  the  cases  even  for  years  after. 

Dr.  Rackamann  and  I  have  employed  this  method  to  determine 
the  development  of  skin  sensitization  in  seriun  disease.  The  test 
dose  has  been  very  small  and  injected  intradermally,  0.02  c.c.  of 
pure  serum  and  of  serum  in  yV  and  y^u  dilutions  has  been  employed. 
After  these  minute  doses  skin  sensitiveness  does  not  appear  until 
serum  disease  has  set  in,  but  once  having  made  its  appearance  the 
reaction  increases  in  intensity  and  has  been  present  by  the  fifteenth 
to  twentieth  day  in  most  instances.  A  reaction  of  equal  intensity 
has  been  obtained  in  several  adults  two  or  three  years  after  an 
injection  of  antitoxin.  The  intradermal  method  is  much  the  most 
sensitive  of  any  of  the  cutaneous  tests,  and  may  be  strikingly  posi- 
tive with  serum  in  rro  or  Trio  dilution,  although  the  scarification 
method  such  as  used  for  tuberculin  by  von  Pirquet  gives  a  negative 
response  with  undiluted  serum.  It  is,  as  far  as  we  have  observed, 
specific  and  cannot  be  brought  about  in  these  cases  by  the  use  of 
various  other  animal  sera,  egg-white,  casein,  or  vegetable  proteins. 
It  consists  in  the  appearance  after  a  period  of  ten  to  fifteen  minutes 
of  an  elevated,  yellowish,  firm  wheal,  surrounded  by  a  bright  red 
erythematous  areola.  This  increases  rapidly  in  size  until  the  wheal 
reaches  at  the  end  of  thirty  to  forty-five  minutes  1  to  2  cm.  in 
diameter,  and  the  erythematous  zone  3  to  6  cm.  in  diameter.  During 
this  period  the  patient  often  complains  of  itching  at  the  site  of  inocu- 
lation. At  the  end  of  an  hour  the  reaction  fades  and  in  twelve  hours 
nothing  is  to  be  seen.  Salt  solution,  human  sera,  and  various  other 
animal  sera  result  in  the  formation  of  a  minute  white  papule  5  to  6 
mm.  in  diameter,  about  which  there  may  appear  a  narrow  red  zone. 
This  traumatic  reaction  fades  in  five  to  fifteen  minutes,  and  is 
almost  invisible  at  the  end  of  half  an  hour  when  the  true  reaction 
is  at  its  height.  Knox,  Moss,  and  Brown-^  have  found  that  under 
similar  conditions  a  skin  reaction  is  obtained  in  the  rabbit.  It  makes 
its  appearance  first  on  the  eleventh  day  after  primary  inoculation 
of  serum,  and  is  present  in  most  cases  by  the  sixteenth  to  twenty- 
second  day.  It  differs  from  the  reaction  in  the  human  being  in  that 
the  development  is  much  slower,  attaining  its  height  only  after 
twelve  to  twenty-four  hours,  while  it  persists  much  longer,  lasting 
two  or  three  days.  The  skin  reaction  must  be  considered  as  a  deli- 
cate and  probably  specific  reaction  of  an  individual  artificiall}^  sensi- 
tized to  a  foreign  protein,  ami  makes  its  appearance  from  five  to 
fifteen  days  after  the  primary  injection. 

28  Jour.  Exp.  Med.,  1910,  xii,  562. 
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At  about  the  time  that  this  sensitiveness  appears,  and  sometimes 
immediately  before  the  onset  of  the  serum  disease,  other  reactions 
occur  which  are  considered  evidence  of  the  formation  of  antibodies 
to  the  foreign  protein.  These  are  represented  by  the  appearance  in 
the  blood  serum  of  precipitins  for  the  foreign  protein  and  the  sub- 
stance which  is  capable  of  transmitting  the  sensitive  state  passively 
from  one  animal  to  the  other.  Hamburger  and  Moro,^^  who  first 
demonstrated  precipitins  for  horse  serum  in  the  blood  of  cases  of 
serum  disease,  and  Doerr  and  Russ,^°  as  well  as  Weil,^^  experiment- 
ing later  in  animals,  have  attached  much  importance  to  the  pre- 
cipitins as  a  part  of  the  anaphylactic  reaction,  though  von  Pirquet 
was  inclined  to  regard  the  production  of  precipitins  as  an  accom- 
panj'ing  phenomenon  rather  than  as  one  upon  which  anaphylaxis 
is  dependent.  C.  Wells,^-  has  followed  the  curve  of  production  of 
these  antibodies  during  serum  sickness  in  children  receiving  diph- 
theria antitoxin.  In  some  cases  precipitins  are  demonstrable  about 
the  sixth  day  after  injection  of  serum  and  before  the  sickness  starts, 
but  with  the  onset  of  serum  sickness  the  precipitins  diminish  or 
disappear  to  increase  rapidly  after  the  disease  to  a  high  degree  of 
concentration.  A  diminution  again  takes  place  sixteen  days  later, 
and  finally  the  precipitins  can  no  longer  be  demonstrated. 

More  closely  related  to  the  anaphylactic  state  than  the  precipitin 
is  the  presence  of  the  substance  which  is  capable  of  causing  passive 
sensitization,  variously  designated  immune  substance,  anaphylactic 
antibody,  anaphylactin,  or  allergin.  Though  Doerr  and  Russ^^  have 
undertaken  to  measure  quantitatively  the  amount  of  this  antibody 
in  a  given  specimen  of  serum,  there  are  certain  factors,  as  has  recently 
been  shown  by  Lewis,'^*  which  complicate  such  a  quantitative 
analysis  of  the  anaphylactic  antibody,  and  consequently  the  result 
obtained  from  passive  transfer  can  only  roughly  measure  the  actual 
amount  of  this  substance  in  the  actively  sensitized  animals.  That 
there  is  some  parallelism  between  the  amount  of  precipitin  and 
quantity  of  anaphylactin  has  been  shown  by  Burkhardt,^"  but 
when  several  injections  of  serum  are  given  to  sensitize  actively  the 
two  reactions  do  not  run  parallel.  Weill,  Halle,  and  Lemaire^^  found 
that  the  blood  of  rabbits  receiving  a  single  injection  of  horse  serum 
showed  the  power  to  transmit  the  anaphylactic  antibodies  to  guinea- 
pigs  after  the  lapse  of  ten  days.  This  increased  in  intensity  up  to  the 
twenty-fifth  day,  and  gradually  disappeared  after  the  sixtieth  day. 
When,  however,  repeated  injections  of  horse  serum  were  employed 

"  Wien.   klin.   Wchnschr.,    1903,    xvi,  445. 

3"  Ztschr.  f.  Immunitatsf.,  orig.,  1909,  iii,  181.  Doerr,  Wassermann  and  Kolle, 
Handb.  d.  path.  Microorg.,  1913,  ii,  947. 
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35  Ztschr.  f.  Immunitatsf.,  orig.,  1910,  viii,  S7. 
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at  two  months'  intervals  the  ability  of  the  rabbits'  serum  to  sensi- 
tize guinea-pigs  appears  immediately  after  the  last  injection,  but 
does  not  persist  as  long.  Anderson  and  Frost^''  found  that  the  blood 
of  guinea-pigs  contained  "anaphylactin"  for  as  many  as  four  hun- 
dred and  fifty  days  after  sensitization,  and  as  Rosenau  and  Ander- 
son originally  noted,  guinea-pigs  made  refractory  to  anaphylactic 
shock  by  repeated  injections  of  horse  serum,  still  carry  in  their 
serum  anaphylactic  antibodies  in  large  amounts.  Attempts  co  dem- 
onstrate this  phenomenon  in  man  have  met  often  with  indifferent 
success.  Anderson  and  Frost,^^  as  well  as  Archard,  Flandin,'^^  Weil,^'* 
and  Yamanouche"*^  report  isolated  successful  results,  but  Xovotny 
and  Schick^-  obtained  positive  results  in  only  2  out  of  12  cases. 
Gryez  and  Bernhard,'''^  however,  were  more  successful,  and  with  the 
blcod  drawn  from  eleven  children  iive  to  two  hundred  and  thirty- 
four  days  after  injection  of  diphtheria  antitoxin  were  able  to  sensi- 
tize guinea-pigs  passively  to  horse  serum.  Dr.  Rackamann  and  I 
have  made  some  observations  upon  the  appearance  of  this  anaphy- 
lactic antibody  in  ten  individuals  receiving  horse  serum.  We  have 
found  that  the  anaphylactin  was  present  in  one  or  two  instances 
before  the  appearance  of  serum  disease,  but  in  the  vast  majority  of 
cases  it  is  only  demonstrable  at  the  subsidence  of  the  symptoms. 
Once  having  appeared  at  this  time,  however,  it  may  persist  for  many 
days  and  be  present  in  such  concentration  that  one  can  readily 
transfer  the  sensitiveness  from  man  to  a  guinea-pig. 

It  will  thus  be  seen  that  toward  the  end  of  the  incubation  period 
of  serum  disease,  certain  antibodies  and  immune  reactions,  namely, 
the  skin  reaction,  the  precipitin  reaction  and  anaphylactin,  can  occa- 
sionally be  demonstrated  in  the  blood  serum.  ^Yith  the  appearance 
of  the  symptoms  they  diminish  or  disappear  to  reappear  with  great 
intensity  at  the  subsidence  of  the  attack.  Since  the  serum  or  antigen 
during  this  entire  period  may  still  be  demonstrated  in  the  circula- 
tion, it  is  highly  probable,  as  was  proposed  by  von  Pirquet,  that 
serum  disease  is  brought  about  by  a  union  of  the  rapidly  forming 
antibodies  and  the  circulating  antigen.  The  theoretical  explanation 
as  to  the  place  and  cause  of  this  union  has  been  the  subject  of  much 
discussion.  The  union,  of  course,  may  take  place  in  the  circulating 
blood,  thus  liberating  toxic  substances  that  produce  the  symptoms 
of  serum  disease  or  anaphylaxis;  second,  the  union  may  occur  in 
the  tissues  and  cells  of  the  body;  or,  third,  it  may  proceed  in  both 
situations.  Friedberger,  who  has  experimented  extensively  along 
this  line,  has  advanced  first  one  and  then  the  other  view,  and  in  the 
human  being  the  appearance  of  precipitins  and  the  anaphylactic 
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antibodies  in  the  blood  stream  before  the  onset  of  serum  disease, 
might  lead  one  at  first  to  suppose  that  the  reaction  was  principally 
in  the  circulating  blood,  as  was  the  original  idea  of  von  Pirquet. 
The  observations  of  Pearce  and  Eisenbrey,^  of  Schulz'*^  and  those  of 
Dale/®  which  have  been  extensively  amplified  and  confirmed  by 
Weil/^  show  definitely  that  the  cells  of  sensitized  animals,  and  cer- 
tainly the  smooth  muscle  of  the  uterus,  freed  from  all  traces  of  the 
body  fluids,  are  capable  of  reacting  violently  when  brought  in  contact 
with  the  specific  antigen  toward  which  the  animal  is  sensitive.  The 
original  observation  of  Rosenau  and  Anderson  repeatedly  confirmed 
that  the  blood  serum  of  an  animal  made  highly  refractory  by  re- 
peated injections  of  horse  serum  may  still  contain  large  amounts  of 
anaphylactic  antibody,  is  in  support  of  the  idea  at  present  quite 
widely  accepted  that  the  presence  of  these  antibodies  in  the  serum 
is  a  source  of  protection  rather  than  harm.  Circulating  in  the  blood 
in  large  quantities  they  unite  slowly  with  the  reinjected  antigen 
or  at  least  "fix"  it  so  that  the  antigen  as  such  is  prevented  from 
coming  in  contact  with  the  cells  of  the  body.  The  facts  which  have 
been  brought  out  in  the  study  of  serum  disease  in  man  might  be 
interpreted  in  the  light  of  either  theory. 

The  onset  of  serum  disease  is  probably,  therefore,  a  visible  evi- 
dence of  the  development  of  general  sensitiveness  and  represents  a 
more  or  less  violent  reaction  between  the  circulating  antigen  and 
antibody  which  is  in  process  of  development,  certainly  in  the  cells, 
but  possibly  too  in  the  circulating  blood.  It  is  followed  by  a  rapid 
expulsion  of  antibodies  into  the  circulation,  and  shortly  afterward 
by  a  period  of  hypersensitiveness,  at  which  time  the  reinjection  of 
serum  may  call  forth  a  violent  general  reaction.  Subsequently  this 
period  of  hypersensitiveness  diminishes  and  antibodies  may  disap- 
pear from  the  circulation.  The  injection  of  serum  at  this  time,  owing 
to  the  slight  concentration  of  antibodies,  does  not  produce  an  im- 
mediate general  effect,  but  excessive  antibody  formation  under  these 
circumstances,  as  von  Pirquet  and  von  Dungern  have  shown  in  the 
case  of  precipitins,  is  much  more  rapid  than  in  the  normal  indivi- 
dual and  the  general  reaction,  or  accelerated  serum  sickness,  appears. 
Finally,  with  a  complete  loss  of  sensitiveness,  the  individual  returns 
to  the  normal  state  and  the  reaction  is  of  the  normal  tj^e. 

There  is  not  time  to  discuss  the  question  as  to  whether  the  union 
of  antibody  and  antigen  is  of  chemical  nature,  whether  it  depends 
upon  fermentation,  or  whether,  as  is  the  view  that  Zinsser^^  has 
brought  forward,  some  change  in  the  physical  properties  of  the  serum 
determines  the  union  of  these  two  substances.     To  elucidate  the 
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actual  nature  of  the  toxic  substance  that  is  formed  by  this  union, 
much  thought  and  experimentation  have  been  expended.  It  is  only 
a  step  from  the  early  observations  of  PfeiflFer/^  and  Wolff-Eisner^'' 
upon  the  poisonous  products  of  bacterial  disintegration  to  the  work  of 
de  ^Yaele/l  Biedl  and  Kraus,^-  Vaughan/^  Friedberger/'*  Weichardt 
and  Schittenhelm/°  and  many  others  who  have  shown  that  the 
products  and  by-products  of  protein  digestion  when  injected  into 
various  animals  may  cause  symptoms  almost  identical  with  true 
anaphylactic  shock.  These  observations  soon  suggested  that  with 
the  union  of  antibody  and  antigen  the  antigen  or  foreign  protein  is 
digested  to  form  poisonous  split  products.  To  confirm  this  idea  evi- 
dence has  been  brought  forward  by  Abderhalden,^**  Cammerer  and 
Pincussohn,"  by  Pfeiffer  and  Jarish/^  G.  Zung  and  Gyorgy^**  and  by 
Jobling  and  Petersen,^"  to  show  that  during  anaphylactic  shock  in 
dogs  products  of  protein  digestion  appear  and  that  the  non-protein 
nitrogen,  together  with  the  proteose  of  the  serum,  are  distinctly 
increased. 

So  far  we  have  discussed  only  artificial  sensitization  in  man,  but  it 
is  now  necessary  to  direct  attention  to  a  state  in  which  sensitiveness 
to  foreign  proteins  exists  without  the  known  introduction  of  these 
proteins.  It  has  been  repeatedly  observed  that  the  first  injection  of 
any  foreign  serum  may  be  attended  in  man  by  a  violent  immediate 
reaction.  One  of  the  earliest  instances  to  come  into  prominent  notice 
was  the  immediate  death  of  Prof.  Langerhans's  young  son  after 
receiving  for  the  first  time  an  injection  of  diphtheria  antitoxin. 
Gottstein^i  reported  a  few  such  cases  in  1896,  and  in  1909  Gillette®^ 
collected  from  the  literature  30  in  which  sudden  collapse  or  death 
followed  immediately  upon  the  first  injection  of  antitoxin.  It  is 
important  to  note  that  22  of  these  cases  gave  a  history  of  asthma 
or  of  some  respiratory  disease.  The  patient  immediately  after  the 
injection  shows  great  uneasiness;  perhaps  complains  of  constriction 
in  the  chest;  has  violent  dyspnea;  the  face  swells  and  becomes 
purple;  he  falls  in  collapse  and  may  be  dead  in  five  to  ten  minutes. 
In  attacks  which  are  somewhat  less  fulminant  there  is  violent 
asthma,  cyanosis,  collapse,  and  a  giant  urticarial  eruption.  These 
perhaps  are  the  most  striking  and  certainly  terrific  demonsti'ations 
of  spontaneous  sensitiveness  to  foreign  protein,  but  they  only  repre- 
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sent  one  of  the  many  such  sensitizations  which  have  been  long 
recognized  as  idios^^lcrasies.  The  early  work  in  1873  of  Blackley®^ 
upon  hay  fever  I  have  already  mentioned.  It  is  of  considerable 
historical  interest  to  note  that  he  associated  this  condition  as  early 
as  1853  with  the  inhalation  of  pollen  grains,  and  showed  definitely 
that  the  instillation  of  certain  pollens  in  the  nose  and  eye  produced 
in  hay  fever  patients  edema  and  congestion  of  the  mucous  membrane 
with  lacrimation.  He  also  made  the  important  observation  that 
pollen  grains  rubbed  into  a  scarification  of  the  skin  called  forth  an 
intense  itching  and  local  edema.  The  work  of  Dunbar,*^-^  in  1903 
and  1904,  showed  that  this  was  a  specific  reaction,  and  later  Weich- 
ardf^^  brought  out  the  fact  that  it  was  due  to  the  protein  of  the 
pollen.  From  this  it  was  only  a  step  for  Wolff-Eisner,''^  in  1906,  to 
suggest  that  hay  fever  had  its  origin  in  sensitization  to  proteins  of 
various  pollens,  and  later  to  apply  this  principle  to  the  explanation 
of  the  origin  of  the  urticarias  succeeding  the  ingestion  of  certain 
foods." 

So  common,  indeed,  is  this  conception  of  protein  sensitization  that 
attempts  have  been  made  to  explain  thereby  all  physiological  and 
pathological  processes  from  childbirth  to  epilepsy.  But  in  spite  of 
these  unwarrantable  views  it  is  certainly  an  important  factor  in 
some  pathological  processes,  and  for  this  reason  it  is  highly  essential 
that  we  should  understand  accm-ately  what  true  protein  sensitiza- 
tion means  and  analyze  the  h^^jotheses  that  may  be  evolved  from 
this  fascinating  but  very  obscure  subject. 

A  survey  of  the  literature  brings  forth  many  interesting  examples 
of  what  seem  to  be  true  spontaneous  susceptibility  to  various 
foreign  proteins.  The  symptoms  produced  from  contact  with  these 
proteins  are  usually  referred  to  the  respiratory  tract,  the  gastro- 
intestinal tract,  and  the  skin.  Hay  fever  is  the  example  of  protein 
sensitization  most  thoroughly  studied  in  which  the  symptoms 
brought  on  by  contact  with  foreign  proteins  are  usually  confined  to 
the  respiratory  tract  and  the  conjunctivse.  In  a  certain  proportion 
of  cases  of  asthma  the  attack  simulates,  as  the  fundamental  experi- 
ments of  Auer  and  Lewis^^  suggested  to  ]Meltzer,*'^  mild  anaphylactic 
shock  in  the  guinea-pig,  and  as  has  been  demonstrated  since,  it  may 
be  precipitated  by  inhalation,  subcutaneous  injection,  or  ingestion 
of  foreign  proteins  to  which  the  individual  is  sensitized.  The  most 
striking  examples  are  to  be  found  in  the  patients  whose  attacks 
invariably  occur  when  they  come  in  close  contact  or  even  in  the  near 
vicinity  of  such  animals  as  horses,  dogs,  cats,  rabbits,  or  mice;  or 
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in  patients  who  develop  from  their  hay  fever  true  paroxysms  of 
asthma.  The  subcutaneous  injection  of  even  the  minutest  quantities 
of  solutions  of  these  proteins  will  precipitate  violent  paroxysms  of 
asthma,  and  it  is  in  such  spontaneously  sensitized  individuals  that 
the  first  injection  of  diphtheria  antitoxin  has  produced  violent  symp- 
toms or  death. 

The  gastro-intestinal  disturbances  dependent  upon  sensitization 
to  eggs,  which  is  not  uncommon  in  children,  and  may  occur  in  adults, 
has  been  studied,  especially  by  Schloss,''"  Lesne  and  Richet  fils^^ 
and  Talbot.''"^  Sensitization  to  cow's  milk,  as  recently  pointed  out 
by  Kleinschmidf^^  is  another  cause  of  gastro-iniestinal  disturbances 
in  children.  H.  L.  Smith^^  first  drew  attention  to  the  importance  of 
sensitization  in  a  case  of  buckwheat  poisoning  and  similar  symptoms 
after  eating  such  foods  as  strawberries,  melons,  or  other  fruits  or 
vegetables,  certain  form  of  meats  and  shellfish,  are  widely  recognized 
and  are  familiar  as  idiosyncrasies. 

Various  skin  eruptions  are  associated  with  direct  or  indirect  con- 
tact with  foreign  protein.  In  some  instances  an  urticarial  eruption 
always  follows  contact  with  the  fur  of  one  or  another  animal  or  the 
juice  of  plants.  Wechselmann^^  has  described  a  form  of  dermatitis 
which  comes  on  in  satinwood  workers  ten  to  fourteen  days  after  they 
start  their  work.  Talbot  and  Lesne  and  Richet  have  especially 
called  attention  to  eczema  which  so  frequently  is  seen  in  children 
sensitive  to  egg-white  and  milk.  An  increased  susceptibility  which 
Goldschmidt^^  has  described,  to  the  irritating  odor  and  juices  com- 
ing from  the  living  ascaris,  is  probably  to  be  classed  with  these  cases. 

A  few  instances  of  h\npersensitiveness  to  the  sting  of  insects  are 
described.  I  know  of  one  individual  in  v/hom  the  sting  of  the  mos- 
quito produces  enormous  areas  of  edema  similar  to  the  so-called 
angioneurotic  form,  and  in  another  case  a  sting  of  a  wasp  was  fol- 
lowed by  s;sTnptoms  exactly  like  the  immediate  reaction  in  serum 
disease.  Great  local  swelling  with  erythema  and  edema,  collapse, 
general  urticaria;  joint  pains  appeared  immediately  on  two  occa- 
sions after  this  individual  was  stung.  Finally,  there  is  a  very  definite 
group  of  cases,  of  which  I  have  seen  several,  in  whom  suddenly, 
without  assignable  cause,  the  patient  is  stricken  with  an  illness 
which  is  precisely  like  serum  disease,  and  which  may  recur  at  the 
end  of  several  months.  At  the  onset  there  may  or  may  not  be 
nausea  and  vomiting,  but  always  there  is  a  general  urticaria  associ- 
ated with  slight  fever,  swollen  tender  lymph  nodes,  arthralgia,  and 
usually  a  mild  albuminuria.    Indeed,  some  of  the  attacks  of  Hen- 
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nock's  purpura  are  not  unlike  serum  disease,  and  we  have  found  at 
least  one  case  sensitive  to  several  foreign  proteins.  Even  more 
obscure  pathological  processes,  such  as  eclampsia,  have  been  ex- 
plained upon  the  basis  of  protein  sensitization,  in  this  instance,  to 
the  chorion  or  fetal  tissues;  but  the  evidence  for  such  assumptions 
at  the  present  time  does  not  admit  of  further  discussion  of  these 
very  obscure  conditions. 

Reference  must  be  made  here  to  the  interesting  drug  suscep- 
tibilities which  apparently  may  be  spontaneous  or  acquired  after  the 
repeated  subcutaneous  or  intravenous  use  of  certain  chemicals.  In 
this  connection  reactions  to  the  iodin  and  arsenic  compounds  have 
been  most  carefully  studied.  Staubli"  and  Kaufman^^  have  called 
attention  to  the  increasing  local  inflammation  which  patients  are 
likely  to  experience  after  repeated  injection  of  cacodylate  salts. 
With  the  introduction  of  salvarsan  many  observers  have  noticed 
anaphylactic-like  symptoms  during  the  intravenous  administration 
of  this  drug.  Iwaschenzoff"^  has  reported  many  such  instances,  and 
Draper,*''  who  has  observed  it  in  about  55  per  cent,  of  all  treated 
cases,  states  that  it  is  never  noted  at  the  first  injection,  rarely  at  the 
second,  and  that  if  it  occurs  at  all  it  usually  does  so  at  or  after  the 
fourth.  The  patient  complains  of  oppression  in  the  chest,  is  restless, 
has  dyspnea,  shows  suffused  face  and  conjunctivae,  and  cyanosis. 
Afterward  there  may  be  vomiting  and  occasionally  a  blotchy 
urticaria  appears. 

Up  to  the  present  time  it  is  not  known  that  antibodies  are  pro- 
duced by  any  substances  other  than  those  which  contain  a  high 
protein  molecule,  and  at  first  the  explanation  of  these  reactions  was 
difficidt.  Friedberger  and  Ito*^  have  called  attention  to  the  fact, 
however,  that  the  serum  of  a  guinea-pig  may  be  so  altered  by  treat- 
ment with  the  tincture  of  iodin  that  a  mixture  of  the  two  will  sensi- 
tize the  guinea-pig  to  subsequent  injections  of  the  same  mixture  of 
its  own  serum  and  iodin  or  sodium  iodin  or  to  Logul's  solution.  A 
first  injection  of  Lugol's  solution  sensitizes  to  this  mixture  of  serum 
and  iodin  but  not  to  potassium  iodin  or  to  Lugol's  solution  alone. 
Swift*^  has  been  able  to  obtain  essentially  the  same  results  with 
salvarsan,  and  the  explanation  given  by  these  observers  for  the 
iodiosyncrasies  to  iodides  and  the  anaphylactic-like  symptoms  after 
the  intravenous  injection  of  salvarsan  is  that  the  combination  of 
the  drug  with  the  patient's  serum  forms  a  new  protein  compound  to 
which  he  may  be  actively  sensitive.  The  reports  by  Bruck*^  and 
Ivlaussner*^  of  passive  sensitization  with  the  serum  of  patients 

"  Deutsch.  med.  Wchnschr.,  1912,  xxxviii,  2452.         "  Ibid.,  1913,  xxxix,  272. 
"  Miinchen.  med.  Wchnschr.,  1912,  ILx,  806. 

80  Jour.  Am.  Med.  Assn.,  1916,  Ixvi,  400. 

81  Ztschr.  f.  Immunitatsf.,  orig.,  1912,  xii,  241. 

82  Jour.  Am.  Med.  Assn.,  1912,  lix,  1236. 

83  Berl.  klin.  Wchnschr.,  1910,  xlvii,  517,  1928. 

8«  Miinchen.  med.  Wchnschr.,  1910,  Ivii,  1451;  1983.     1911,  Iviii,  138. 
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showing  drug  idiosyncrasies  have  been  disproved  by  Zieler*-^  Tind 
Pohlmann.^'' 

These  examples,  and  they  might  be  multiplied  many  times,  repre- 
sent a  group  of  morbid  conditions  which  have  received  most  study 
up  to  the  present  time.  A  careful  comparison  of  the  s;^Tnptoms 
following  an  injection  of  foreign  protein  in  the  sensitized  man  with 
those  seen  in  various  animals  during  anaphylactic  shock  shows  a 
close  similarity.  The  multiplicity  of  symptoms  is  greater  in  man 
than  in  any  other  one  animal.  But  e^en  t\T)ical  serum  disease  has 
been  observed  in  calves  by  Beclere,  Chambon,  and  Menard,^^  and 
in  rabbits  we  have  noticed  enlargement  of  the  lymph  nodes  with 
subcutaneous  edema  from  the  sixth  to  the  tenth  day  after  intrave- 
nous injection  of  large  quantities  of  horse  serum. 

Besides  this  similarity  between  the  symptoms  in  man  and  animals 
there  is  a  close  analogy  between  the  development  of  specific  immune 
bodies  in  the  two  species.  This  was  especially  emphasized  in  con- 
sidering serum  disease,  and  the  same  type  of  immune  bodies  has  been 
shown  to  exist  in  the  spontaneously  sensitized  individual. 

Precipitins  to  cow's  milk  have  been  found  in  the  serum  of  nurslings 
by  Kleinschmidt,  and  Clowes^^  and  Koessler^^  have  noted  precipitins 
for  pollen  in  the  serum  of  hay  fever  patients.  Bruck^°  was  able  to 
sensitize  guinea-pigs  passively  to  pig  serum  with  the  blood  of  a 
patient  who  developed  violent  gastro-intestinal  spasm  and  urticaria 
after  eating  pork.  Similar  results  were  obtained  by  Schloss^^  with 
the  serum  of  his  patient,  who  was  sensitive  to  egg-white,  and  by 
Koessler  with  the  serum  from  cases  of  hay  fever. 

The  specific  skin  sensitiveness  which  is  obtained  in  immune  rab- 
bits and  guinea-pigs,  and  which  is  a  characteristic  of  the  artificial 
sensitization  by  antitoxic  sera  in  the  human  being,  is  an  especially 
prominent  feature  of  the  spontaneously  sensitized. 

The  application  of  minute  quantities  of  specific  protein  to  the 
skin  of  such  a  patient  causes  a  severe  local  urticaria  and  erythema, 
and  just  as  the  skin  reaction  has  been  employed  to  estimate  the  degree 
and  persistence  of  sensitization  in  people  subjected  to  one  or  two 
injections  of  antitoxic  sera,  so  it  has  been  used  now  quite  extensively 
by  Schloss,  Talbot,  Koessler,  Cooke, ^-  Goodale^^  and  others  to 
determine  the  protein  to  which  these  people  may  be  sensitive.  There 
can  be  no  doubt  that  the  skin  sensitiveness  is  solely  dependent  upon 
the  introduction  of  protein,  for  Schloss  obtained  cutaneous  reactions 
in  his  case  of  egg  idiosyncrasy  with  pure  ovamucin,  ovoglobulin, 
ovoalbumin,  and  ovomucoid.    We,  too,  have  obtained  striking  skin 

^•■^  Miinchen.  med.  Wchnschr.,  1912,  lix,  401;  1641.  »^  Ibid.,  1914,  Ixi,  543. 

*'  Ann.  d.  I'lnst.  Pasteur:  1896,  x,  567. 

88  Proc.  Soc.  Exp.  Biol,  and  Med.,  1913,  x,  69. 

8'  Forchheimer'.s  Therapeutsis,   1914,  v,  671. 

»o  Arch.  f.  Dermat.,  1909,  xcvi,  241.  »'  Loc  cit. 

'^  Laryngoscope,  February,  1915. 

«3  Boston  Med.  and  Surg.  Jour.,  1914,  clxx,  837. 
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reactions  with  chemically  pure  phaseolin,  prepared  from  beans  and 
kindly  sent  us  by  Profs.  Mendel  and  Osborne,  of  Yale. 

An  analysis  of  the  conditions  of  sensitiveness  in  these  patients, 
however,  shows  that  they  differ  in  some  respects  from  the  artificially 
sensitized.  In  the  first  place  the  degree  of  hj'persusceptibility  is 
generally  much  greater  than  is  ever  reported  in  the  artificially  sensi- 
tized. In  the  second  place  the  sensitization  is  usually  multiple,  and 
in  the  third  place  the  method  of  sensitization  is  problematical. 

Not  only  is  the  increased  susceptibility  seen  in  the  general  violent 
reactions  following  subcutaneous  and  intravenous  injections  of  the 
specific  proteins  which  may  be  so  great  that  a  subcutaneous  injection 
of  1  c.c.  of  1  to  1000  dilution  of  serum,  or  as  stated  by  Koessler, 
1  c.c.  of  a  1  to  50,000,000  dilution  of  pollen  extract  will  bring  about 
general  urticaria  and  asthma,  but  it  is  also  noticeable  in  the  response 
of  the  skin  and  mucous  surfaces.  Patients  artificially  sensitized 
with  horse  serum  rarely  develop  horse  asthma,  though  such  a  thing 
is  possible,  for  SewalP^  reports  an  attack  of  rabbit  asthma  in  a  man 
who  has  been  injected  with  rabbit  serum.  ]Mere  contact  with  horses 
will  not  produce  anaphylactic  symptoms  in  guinea-pigs  sensitized  to 
horse  serum,  though  instillation  of  serum  into  the  nose  or  trachea 
will  do  so.  Even  rarer  are  gastro-intestinal  symptoms  following  in- 
gestion of  proteins  to  which  either  man  or  animal  has  been  actively 
and  artificially  sensitized.  In  the  sensitized  guinea-pig  numerous 
observers  have  attempted  to  produce  shock  by  way  of  the  gastro- 
intestinal tract,  but  all  have  met  with  complete  failures.  We  have 
seen,  on  the  other  hand,  that  gastro-intestinal  symptoms  are  com- 
mon in  the  individual  with  spontaneous  sensitization.  The  relative 
susceptibility  of  the  skin  and  mucous  membranes  in  these  indivi- 
duals may,  however,  vary  greatly,  and  though  the  inhalation  or 
intradermic  injection  of  foreign  protein  may  bring  about  general 
urticaria  and  asthma,  ingestion  of  the  same  protein  may  be  abso- 
lutely harmless  and  without  the  slightest  effect  upon  the  gastro- 
intestinal mucosa.  Thus  one  of  our  asthmatics  whose  skin  was 
highly  sensitive  to  sheep  serum  and  who  on  several  occasions  de- 
velped  urticaria  and  asthma  after  a  minute  subcutaneous  injection, 
could  take  by  mouth  large  quantities  of  sheep  serum  without  the 
slightest  gastro-intestinal  symptoms. 

The  second  point  of  difference,  namely,  the  multiple  sensitive- 
ness, is  very  difficult  to  interpret.  Whereas  the  artificial  sensitization 
of  both  man  and  animals  is  within  limits  specific,  these  patients 
frequently  give  a  history  not  only  of  idios^Ticrasies  to  more  than  one 
substance,  but  as  most  observers  who  have  studied  their  skin  re- 
actions have  noted,  give  positive  skin  tests  to  several  different 
proteins.  In  the  patients  whom  Dr.  Rackamann  and  I  have  investi- 
gated, this  has  been  quite  regularly  noted.    We  have  found,  however, 

94  Arch.  Int.  Med.,  1914,  viii,  856. 
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that  the  skin  reaction  and  occasionally  the  general  reaction  is  limited 
to  certain  groups  of  proteins.  Patients  can  thus  be  roughly  classified 
as  those  who  react  to  the  sera  of  animals,  those  who  react  to  eggs 
or  the  sera  of  fowls,  those  who  react  to  the  extract  of  shellfish,  and 
those  that  react  to  the  protein  of  plants.  Occasionally  the  same  indi- 
vidual may  show  sensitization  to  two  or  three  groups,  but,  as  a  rule, 
it  is  confined  to  one.  These  reactions,  too,  we  have  found  are  not 
limited  solely  to  abnormal  patients,  since  in  a  long  series  of  appar- 
ently healthy  individuals  we  have  found  two  or  three  who  show 
skin  sensitiveness  to  two  or  more  foreign  proteins. 

It  is,  of  course,  possible,  as  was  shown  early  by  Rosenau  and 
Anderson,  to  sensitize  the  guinea-pig  to  at  least  three  different  pro- 
teins, to  each  one  of  which  the  animal  will  react  specifically,  and  one 
might  suppose  the  same  could  easily  happen  to  hmnan  beings  once 
the  path  to  sensitization  was  open.  Besides  this  it  is  known,  that 
only  within  certain  limits  is  the  anaphylactic  reaction  specific 
inasmuch  as  guinea-pigs  highly  immune  to  the  serum  of  one  animal 
will  show  mild  anaphylactic  symptoms  when  injected  with  the  serum 
of  a  closely  allied  species.  This  is  especially  true  for  man  and  ape, 
horse  and  ass,  while  Wells  and  Osborne^^  have  shown  that  the  same 
is  true  of  plant  proteins,  for  an  interanaphylactic  reaction  takes 
place  between  chemically  pure  gliadin  from  wheat  and  hordein  from 
barley. 

The  wide  range  of  sensitiveness,  however,  and  the  great  unlikeli- 
hood that  the  person  might  come  in  contact  with  many  of  these 
proteins,  makes  it  very  doubtful  whether  this,  which  is  accepted  by 
some  as  an  explanation,  is  correct. 

A  second  possibility,  namely,  that  the  sensitization  is  non- 
specific, must  be  considered.  It  is  known  that  when  native  proteins 
are  heated  or  brought  into  contact  with  alkalies  or  other  chemical 
agents  their  physical  properties  are  injured  and  they  no  longer  give 
specific  biological  reactions.  References  has  already  been  made  to 
the  effect  that  iodin  and  salvarsan  may  have.  The  protein  under 
these  circumstances  is  said  to  be  denatm-ed.  By  this  process  of 
denaturizing,  Landsteiner  and  Prasek^^  were  able  to  destroy  partially 
the  specific  precipitin  reaction  to  horse  serum.  It  is  possible  to 
conceive,  therefore,  that  during  a  natural  process  of  sensitization, 
through  whatever  route,  the  native  protein  is  denatured,  and  when 
it  comes  in  contact  with  the  cells  and  tissue  juices,  produces  a  non- 
specific sensitization.  This  might  be  especially  true  if  the  protein 
enters  the  body  by  way  of  the  gastro-intestinal  tract,  and  is  accepted 
as  the  explanation  by  Otto  and  Hoefer." 

Although  the  mode  of  sensitization  might  seem  at  first  glance  easy 
to  explain,  there  are  certain  factors  involved  that  really  make  its 

95  Jour.  Inf.  Dis.,  1913,  xii,  341. 
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interpretation  very  difficult.  The  paths  open  for  such  a  sensitiza- 
tion are,  of  course,  numerous.  Wounds  of  the  skin  and  mucous 
membranes  might  readily  be  held  responsible,  and  even  through  the 
unbroken  mucous  membrane  sensitization  may  be  accomplished  in 
animals.  The  history  of  many  of  these  cases  of  spontaneous  sensi- 
tization suggests  that  the  process  has  taken  place  by  one  of  these 
routes.  But  such  an  explanation  is  not  applicable  to  all  cases,  and 
cannot  account  for  the  fact  that  an  infant  shows  violent  symptoms 
the  first  time  it  is  fed  an  egg. 

The  history  of  idiosyncrasies  in  certain  families,  such  as  the 
tendency  to  asthma  or  hay  fever,  or  the  susceptibility  to  certain 
foods,  has  long  been  recognized  as  very  common.  Cooke  obtained 
a  history  of  some  idiosyncrasies  in  the  immediate  families  of 
129,  or  63.8  per  cent.,  of  205  cases  of  hay  fever,  and  everyone  who 
has  written  on  the  subject  of  asthma  draws  attention  to  the  familial 
tendency,  Lesne  and  Richet  report  the  occurrence  of  egg  sensitive- 
ness through  three  generations.  Inlieritance  must,  therefore,  be 
considered  as  a  possibility.  Immunity  to  certain  poisons  may  be 
transmitted  from  mother  to  offspring,  and  it  has  been  definitely 
sho-uTi  by  Rosenau  and  Anderson,^^  Gay  and  Southard,^^  and  by 
Lewis^'"'  that  the  same  is  true  of  hypersensitiveness  to  horse  serum 
in  guinea-pigs.  Hypothetically  this  may  take  place  in  one  of  three 
different  ways:  as  true  inlieritance  through  the  germ  plasm  of  the 
cells,  either  of  the  father  or  mother;  second,  by  direct  influence  of 
the  immunizing  agent  that  affects  the  mother,  upon  the  cells  of  the 
fetus,  which  would  produce  active  immunity  in  the  child.  Third, 
by  passive  transference  of  the  immune  bodies  from  mother  to  fetus 
by  way  of  the  blood  or  milk. 

It  w^as  shown  by  Ehrlich^'*^  in  studying  the  transmission  of 
abrin  and  ricin  immunity  in  mice  that  this  is  conferred  only  by 
the  mother,  and  that  even  when  the  mother  is  immunized  during 
pregnancy  the  immunity  in  the  offspring  lasts  but  a  few  weeks. 
He  concluded  that  this  was,  therefore,  in  no  sense  of  the  word  a 
true  inlieritance,  but  the  passive  transference  to  the  fetus  or  child 
of  immunity  through  the  blood  or  milk  of  the  mother.  The 
immunity  is  not  transmitted  to  the  second  generation.  The  same 
principle  has  been  established  in  the  transference  of  other  forms  of 
immunity  and  in  experimental  anaphylaxis.  Groer  and  Kasso- 
vitz^"^  have  concluded  from  a  recent  study  that  the  antitoxin  for 
diphtheria,  which  Schick  shewed  was  present  in  the  blood  and 
tissues  of  many  hvmian  beings  was  transmitted  passively  from 
mother  to  infant  through  the  placenta.  The  facts  so  far  collected 
regarding  the  familial  tendency  of  idiosyncrasy  to  foreign  protein 
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do  not  accord  absolutely  with  those  observed  in  experimental 
transference  of  immunity  and  anaphylaxis  from  mother  to  offspring. 
In  the  first  place,  sensitization  in  man  is  not  transient  but  often 
of  years'  duration.  In  the  second  place  it  may  occur  through  four 
generations,  and  in  the  third  place  it  is  often  noticeable  principally 
or  solely,  as  occurred  in  the  extraordinary  family  described  by 
Laroche,  Richet  and  St.  Girons,^°^  in  the  male  members.  And 
finally,  the  sensitization  may  not  always  be  to  the  same  protein. 
In  at  least  one  family  which  we  studied  the  father  was  sensitive  to 
horse  serum  and  the  son  to  egg-white.  If  inheritance  is  a  factor, 
therefore,  it  cannot  be  by  means  of  ])assive  transfer  from  mother  to 
infant,  but  in  some  instances,  at  least,  may  be  a  true  inheritance  of 
cell  characteristics  derived  either  from  the  father  or  mother.  The 
whole  problem,  since  it  is  one  of  greatest  importance,  needs  careful 
study,  but  one  is  almost  inclined  to  suggest  that  occasionally  sensi- 
tization toward  foreign  protein  may  be  an  inherited  characteristic 
of  the  cell  plasm  and  often  not  highly  specific  in  character.  Whether 
this  is  dependent  upon  the  presence  of  true  antibodies  to  the  foreign 
protein  or  ferments,  as  Abderhalden  and  others  have  suggested, 
it  is  impossible  to  say.  That  receptors  in  the  sense  of  Ehrlich  for 
sheep  cells  may  reside  in  the  organs  of  such  species  as  lobsters, 
crabs,  chickens,  and  dogs,  has  been  shown  by  Amako,^***  and  more 
important  still  is  the  demonstration  of  von  Dungern  and  Hirsch- 
feld^"^  that  the  isoagglutinins  are  inherited  and  transmitted  strictly 
according  to  ]\Iendelian  law.^°^ 

The  high  degree  of  susceptibility  in  some  people  with  spontaneous 
sensitiveness,  the  multiplicity  or  lack  of  specificity  of  sensitization, 
and  the  distinct  tendency  for  it  to  occur  in  families  differentiate 
these  individuals  from  the  artificially  sensitized,  and  suggest  that 
there  is  some  unknown  factor  here  which  is  absent  in  men  and 
animals  subjected  to  artificial  sensitization. 

The  introduction  of  foreign  protein,  however,  results  in  essentially 
the  same  reaction  in  both  instances  and  individuals  in  this  state 
of  spontaneous  sensitization  suffering  from  the  effects  of  contact 
with  protein  ordinarily  harmless  must  clearly  be  differentiated 
from  the  normal  person  who  becomes  ill  from  the  absorption  of 
one  of  the  poisonous  products  which  may  through  various  means 
be  split  off  from  the  protein  molecule. 

Undoubtedly  certain  violent  intoxications  in  man  are  caused 

"5  Gaz.  d.  hop.,  1912,  Ixxxv,  1969. 
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by  the  entrance  into  the  body  of  these  toxic  products  of  protein 
digestion,  and  it  is  possible  that  they  may  give  rise  to  symptoms 
which  resemble  the  true  anaphylactic  shock.  The  rupture  into  the 
peritoneum  of  an  echinococcus  cyst  is  frequently  attended  by 
violent  symptoms  of  collapse  which  Weinberg  and  Ciuca'"^  have 
ascribed  to  anaphylactic  shock.  But  as  it  is  difficult  to  sensitize 
animals  to  the  fluid  of  echinococcus  cysts,  or  to  show  that  animals 
or  men  carrying  echinococcus  cysts  are  sensitized  to  the  fluid,  and 
since  the  fluid  itself  is  toxic,  Graetz^"^  concludes  that  the  symptoms 
after  rupture  are  not  due  to  anaphylaxis  but  to  the  absorption 
from  the  peritoneum  of  toxic  products  split  from  the  protein  of  the 
cyst. 

The  investigations  of  Whipple^°^  and  of  ]\Iurphy  and  Brooks^^" 
upon  the  acute  poisoning  in  dogs  whose  duodenum  has  been  closed 
off  in  a  loop,  have  shown  that  the  symptoms  are  due  to  a  toxin 
absorbed  through  the  duodenal  mucosa,  and  recently  Whipple, 
Rodenbaugh,  and  Kilgore^"  have  been  able  to  isolate  this  toxin 
and  show,  as  they  believe,  that  it  is  proteose.  It  may  be,  therefore, 
that  the  acute  collapse  and  toxic  symptoms  that  accompany  some 
of  the  severe  gastro-intestinal  disturbances  are  caused  by  the 
absorption  of  proteoses  or  such  substances  as  histamin.  These 
poisonous  substances  may  be  taken  into  the  gastro-intestinal  tract 
with  the  food,  especially  if  it  is  spoiled,  or  they  may  be  present 
there  already.  Such  attacks  of  food  poisoning  are  perfectly  familiar, 
but  it  is  questionable  whether  they  result  in  sensitization,  and  they 
should  not  be  confused  with  anaphylaxis. 

So  far  our  attention  has  been  concentrated  wholly  upon  the  sus- 
ceptibility of  man  to  the  proteins  of  animals  and  the  higher  plants 
or  their  split  products,  but  it  is  necessary  now  to  refer,  at  least 
briefly,  to  a  somewhat  diflferent  form  of  susceptibility  but  one  of 
great  importance,  namely,  "allergy"  or  changed  reactivity  or 
h\T)er susceptibility  to  infection. 

The  principle  is  beautifully  illustrated  by  the  classical  experiments 
of  von  Pirquet  on  vaccination.  Cutaneous  inoculation  of  the 
normal  individual  by  the  virus  of  vaccinia  results  in  the  appearance 
after  an  interval  of  nine  to  twelve  days  of  the  typical  skin  lesion  or 
local  vaccinia,  the  normal  reaction.  Vaccination  of  a  person  recently 
immunized  to  cowpox  shows  within  twenty-four  hours  the  appear- 
ance of  a  small  vesicle  surrounded  by  a  red  areole  which  rapidl}' 
fades,  and  revaccination  after  several  years  results  in  a  positive 
"take"  which,  however,  appears  early  on  the  sixth  or  seventh  day 
instead  of  the  ninth  or  twelfth  day  as  it  does  in  the  normal  individual. 

1"'  Compt.  rend.  Soc.  de  biol.,  1913,  Ixxiv,  1318;  1914,  Ixxvi,  340. 
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The  similarity  to  the  normal  immediate  and  the  accelerated  reactions 
on  inoculation  and  reinoculation  of  horse  serum  is  very  striking, 
and  was  immediately  apparent  to  von  Pirquet. 

The  relationship  which  anaphylaxis  bears  to  this  broad  field  of 
immunity  and  susceptibility,  and  the  part  which  the  poisonous 
products  of  protein  digestion  may  have  in  causing  the  symptoms 
of  infections,  such  as  fever,  was  thoroughly  discussed  by  Dr. 
Vaughan  two  years  ago,  and  I  shall  therefore  confine  myself  to  one 
phase  of  the  subject  which  will  still  repay  study. 

A  method  of  studying  the  allergy  to  infection  in  man  which  has 
been  developed  within  the  last  few  years  is  the  altered  local  reaction 
to  the  conjunctival,  subcutaneous,  or  intracutaneous  injection  of 
bacteria  or  their  extracts.  The  reaction  of  the  conjunctiva  and 
the  skin  of  tuberculous  patients  to  tuberculin  is  perfectly  familiar. 
Similar  specific  reactions  have  been  obtained  with  the  extracts  of 
bodies  of  the  infecting  bacteria  in  such  disease  as  glanders,  typhoid 
fever,  s^'philis,  the  trichophytic  infections,  and  lobar  pneumonia. 
In  general  it  may  be  said  that  the  response  to  the  injection  of  these 
organisms  or  their  extracts  appears  either  during  the  course  of  the 
infection  or  after  recovery  of  the  individual.  The  tuberculin  reaction, 
according  to  most  observers,  appears  in  animals  fifteen  to  twenty 
days  after  infection  by  the  tubercle  bacillus.  The  typhoidin  reaction 
of  Gay  can  be  obtained  many  years  after  recovery  from  t\'phoid 
fever.  Miiller,  Gachtgens,  and  Aoki^^-  who  have  studied  the 
development  of  the  mallein  reaction  in  glanders  in  horses,  state  that 
the  skin  test  may  give  a  positive  result  on  the  fourth  or  fifth  day 
after  infection,  and  Weil,^^^  who  has  recently  described  a  cutaneous 
reaction  obtained  in  a  certain  proportion  of  cases  of  pneumonia, 
when  the  autolysates  of  pneumococci  are  employed,  states  that  the 
reaction  first  appears  after  the  crisis. 

The  pathology  of  all  these  reactions  is  very  similar,  and  though 
the  histology  of  the  lesion  has  only  been  studied  extensively  in 
tuberculosis,  the  few  observations  which  have  been  made  of  the 
other  reactions  indicate  that  they  resemble  one  another  very  closely, 
and  consist  principally  in  the  infiltration  of  the  subcutaneous 
tissues  by  mononuclear  cells  which  are  collected  about  bloodvessels. 
Unlike  the  reactions  obtained  with  animal  and  vegetable  proteins 
in  sensitized  individuals  these  reactions  do  not  come  on  within  the 
first  few  hours  after  inoculation,  but  make  their  appearance  first 
in  twenty  to  forty-eight  hours.  The  tuberculin  reaction  may  be 
delayed  for  two  or  three  days  and  the  luetin  reaction  for  ten  days  to 
three  weeks. 

It  is  possible  that  similar  local  forms  of  allergy  occur  spon- 
taneously during  the  course  of  many  diseases.  In  the  cases  of  chronic 
infections  by  the  Streptococcus  viridans  the  cutaneous  hemorrhages 
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and  painful  nodules  have  been  supposed  to  result  from  emboli 
to  the  skin,  but  Dr.  Lamb,  in  studying  a  few  of  these  lesions  in 
serial  section,  has  been  unable  to  find  thrombosed  vessels.  The 
histological  picture  is  again  not  unlike  that  seen  in  the  tuberculin 
reaction.  Quite  similar  is  the  change  in  the  glomeruli  of  the  kidney 
so  common  in  these  cases  and  so  unlike  the  acute  suppurative 
processes  usually  encountered  in  acute  infections,  that  it  is  possible 
it  may  represent  an  allergic  reaction  toward  the  infecting  organism. 

Faber"*  has  recently  shown  that  a  previous  injection  of  strepto- 
cocci into  the  joint  of  a  rabbit  will  alter  the  local  resistance  of  the 
joint  in  such  a  way  that  intravenous  injections  of  that  t^'pe  of 
streptococci  which  in  normal  animals  rarely,  if  ever,  affects  the 
joints,  invariably  produces  in  the  treated  animals  a  localized 
infection  of  the  joints  in  these  animals.  This  local  allergy  seems, 
too,  to  be  specific.  Finally,  one  may  cite  the  transition  of  an  acute 
local  infection  to  a  chronic  local  inflammation  as  a  beautiful  example 
of  allergy  or  changed  reactivity  to  an  infecting  organism.  It  is 
worthy  of  notice,  too,  that  many  of  these  local  allergic  processes 
are  associated  in  human  beings  with  the  appearance  of  mononuclear 
cells.  In  rabbits  the  polymorphonuclear  leukocytes  predominate 
both  in  the  tuberculin  reaction  and  in  that  obtained  vvith  animal 
proteins. 

During  the  artificial  immunization  of  both  man  and  animal  by 
repeated  subcutaneous  injections  of  bacteria  or  their  extracts  both 
local  and  general  reactions  occur  which  must  be  interpreted  as  an 
evidence  of  allergy.  It  is  generally  recognized  that  severe  local  and 
general  reactions  are  much  more  likely  to  occur  in  patients  who 
have  had  typhoid  fever  or  who  have  been  subjected  to  previous 
inoculation  than  in  normal  individuals,  and  that  the  local  or  general 
reaction  in  normal  persons  is  more  likely  to  be  severe  following  the 
second  or  third  inoculation  than  after  the  first.  Nichols^^^  states 
that  severe  local  reaction  occurs  in  50  per  cent,  of  cases  after  repeated 
inoculation.  In  very  rare  instances  the  general  reactions  following 
large  injections  of  bacterial  vaccines  spaced  at  long  intervals  are 
immediately  followed  by  alarming  collapse,  swelling  of  the  face, 
dyspnea,  and  suppression  of  urine  a  condition  not  unlike  anaphyl- 
actic shock. 

Indeed  many  of  these  condition  have  been  ascribed  to  sensi- 
tization, likened  to  anaphylaxis  and  accepted  as  such.  Bacterial 
bodies  contain  nucleoproteins,  the  proportion  of  nitrogen  varying 
in  difterent  bacteria  from  8  to  10  per  cent.,  and  it  cannot  be  doubted 
that  it  is  possible  to  produce  anaphylaxis  with  bacteria  or  their 
products  though  the  primary  toxicity  of  these  suspensions  and 
extracts  is  often  so  great  that  the  results  of  many  experimenters 
leaves  one  in  doubt  as  to  whether  the  efPect  of  injection  is  really 
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that  of  anaphylactic  shock  or  some  other  form  of  rapid  intoxication. 
In  working  with  bacteria  the  results  are  always  complicated  by  the 
presence  of  poisonous  substances,  whatever  their  origin,  and  until 
it  is  possible  to  obtain  from  bacterial  bodies  proteins  free  from  the 
toxic  split  products,  or  substances  developed  from  bacterial  growth, 
it  will  be  difficult  to  determine  what  part  the  true  protein  sensitiza- 
tion and  the  anaphylactic  reaction  plays  in  susceptibility  and 
infection. 

Even  the  extensive  studies  upon  tuberculosis  have  not  completely 
explained  the  reactions  which  Koch's  O.  T.  tuberculin,  which  is  a 
glycerin  broth  filtrate,  calls  forth.  In  general  the  reactions  pro- 
duced in  the  tuberculous  individual  difter  very  slightly  from  those 
obtained  with  bacillus  emulsion  or  extracts  rich  in  protein,  but  with 
the  latter  animals  may  be  readily  sensitized,  while  with  the  former, 
though  such  sensitization  has  been  accomplished,  it  is  with  great 
difficulty,  and  the  reactions  according  to  Lewis"*^  are  dependent 
upon  the  protein  in  the  broth  rather  than  in  the  extract  from  the 
bacilli.  Though  Baldwin"^  showed  that  animals  may  be  sensitized 
with  tuberculoprotein  as  with  other  bacterial  proteins,  most  workers 
have  failed  to  sensitize  guinea-pigs  passively  with  the  serum  of 
tuberculous  patients  or  animals.  Austrian"^  has  shown  that  such  a 
thing  is  possible  if  tuberculoprotein  instead  of  Koch's  O.  T.  tuber- 
culin is  used  as  antigen.  Animals  actively  sensitized  to  tuberculo- 
protein may  give  a  very  faint  skin  reaction  to  O.  T.  tuberculin, 
though  the  infected  animals,  of  course,  react  strongly.  In  fine,  the 
skin  reaction  and  the  general  reaction  to  O.  T.  tuberculin  seem  to 
depend  upon  the  presence  in  the  body  of  an  active  tuberculous  focus, 
and  Bail"^  in  transplanting  tuberculous  tissue  from  a  tuberculous 
to  a  normal  animal  found  that  the  reaction  after  the  injection 
of  tuberculin  always  takes  place  in  the  tuberculous  tissue.  It  is 
evident,  therefore,  that  though  the  reaction  in  the  tuberculous 
patient  or  animal  is  the  same  whether  tuberculoprotein  or  O.  T. 
tuberculin  is  employed,  the  anaphylactic  reactions  differ  greatly 
and  cannot  be  obtained  with  the  latter. 

To  what  extent  the  forms  of  allergy,  such  as  the  diagnostic  skin 
reaction,  in  other  infectious  processes  are  dependent  upon  protein 
sensitization,  and  can  thus  be  accredited  to  true  anaphylaxis,  is 
uncertain,  but  before  sweeping  conclusions  can  be  made  upon  the 
identity  of  allergy  and  anaphylaxis  much  careful  experimental  work 
is  necessary. 

The  analogy  is  very  close,  however,  and  since  one  of  the  striking 
features  in  infectious  processes  is  the  response  on  the  part  of  the 
body  by  exudation  and  proliferation  of  cells,  namely,  an  inflamma- 
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tion,  it  is  important  to  determine  whether  similar  processes 
accompam'  or  follow  anaphylactic  reaction  to  simple  proteins. 
The  characteristic  result  of  acute  shock  in  guinea-pigs  is  the  appear- 
ance of  hemorrhages.  But  the  guinea-pig  that  has  recovered  from 
a  single  shock  shows  no  permanent  trace  of  these  lesions.  Repeated 
injections  of  serum  made  subcutaneously  in  rabbits,  on  the  other 
hand,  give  rise  to  edema,  hemorrhage,  and  necrosis,  as  was  pointed 
out  by  Arthus,  and  the  lesion  is  characterized  according  to  Schlecht 
and  Schwenke^^"  by  an  exudation  of  mononuclear  cells  and  eosino- 
philic leukocytes.  Friedberger  and  Mita^^^  and  Ishioka^^^  showed, 
too,  that  horse  serum  sprayed  into  the  trachea  of  sensitized  guinea- 
pigs  produced  a  cellular  type  of  pneumonia,  the  exudate  into  the 
alveoli  being  rich  in  mononuclear  cells  and  eosinophiles.  We^-^ 
have  found  that  repeated  intravenous  injections  of  horse  serum  and 
egg-white  in  sensitized  guinea-pigs,  rabbits,  dogs,  and  cats  brought 
about  focal  necroses  in  the  liver,  kidney,  and  heart  muscle  which 
was  followed  by  an  exudation  of  mononuclear  cells.  In  over  80 
per  cent,  of  the  animals  changes  were  found  in  the  kidneys  which 
were  often  so  extensive  that  they  led  to  an  advanced  form  of 
nephritis. 

Though  it  would  not  be  justifiable  to  apply  the  results  of  suchi 
experiments  to  disease  in  man,  it  is  interesting  to  note  that  one  of 
our  patients  who  showed  spontaneous  sensitiveness  to  several 
proteins  from  plants,  and  especially  to  phaseolin,  and  who  had  had 
several  violent  attacks  of  asthma,  urticaria,  and  diarrhea  after 
eating  beans,  developed  a  pronounced  and  persistent  albuminuria 
and  cylindruria  following  such  an  attack  one  year  ago.  Undoubtedly 
infection  is  the  most  important  factor  in  the  cause  of  nephritis  in 
men,  but  such  observations  suggest  that  the  progressive  process  in 
the  kidney  may  depend  upon  an  allergy  or  altered  susceptibility 
of  this  tissue  towards  the  bacterial  proteins. 

It  is  knoA\'n  that  about  10  per  cent,  of  patients  with  serum  sickness 
have  a  mild  degree  of  albuminuria  and  show  both  hyaline  and 
granular  casts  in  the  urine,  and  it  was,  therefore,  with  much  interest 
that  Dr.  Rackemann  and  I  studied  the  functional  acti^■ity  of  the 
kidney  during  the  course  of  this  disease.  Most  of  the  patients 
have  developed  their  serum  sickness  after  the  use  of  large  amounts 
of  antipneumococcus  serum,  which  Dr.  Cole  has  kindly  furnished 
us  for  the  treatment  of  pneumonia  caused  by  the  pneumococcus 
tjq^e  I.  In  this  study  attention  has  been  paid  especially  to  the 
excretion  of  phenolsulphonephthalein,  water,  and  sodium  chloride. 
The  nitrogen  metabolism  is  so  much  disturbed  during  and  after  an 

>2o  Deut.  Arch.  f.  klin.   Med.,  1912,   c-^du,  405. 
>2i  Deutsch.   Med.  Wchnschr.,    1911,   xxxvii,  481. 
"2  Deutsch.  Arch.  f.  klin.  Med.,  1912,  c\Ti,  500. 

123  Jour.  Exp.  Med.,  1913,  x\'iii,  678;  1915,  xxii,  793.  Arch.  Int.  med.,  1915,  xv, 
1079. 


loxgcope:  susceptibility  of  m.\n  to  foreigx  proteins    G49 

attack  of  pneumonia  that  little  significance  can  be  attached  to  the 
changes  in  the  total  non-protein  nitrogen  of  the  blood.  The  co- 
efficient of  urea  excretion,  however,  employed  by  Ambard  has  been 
studied  by  the  recent  modification  in  technic  described  by  ]\IcLean/24 
and  we  have  not  found  that  this  is  greatly  modified  during  serum 
sickness.  The  excretion  of  chlorides  and  water,  on  the  other  hand, 
is  often  profoundly  affected.  The  changes  that  take  place  in  the 
elimination  of  salt  and  water  during  convalescence  from  an  attack 
of  pneumonia,  that  has  not  had  serum  are  as  follows:  During  the 
attack  the  excretion  of  water  is  low  and  the  chlorides  are  eliminated 
in  small  amounts  and  low  concentration.  Shortly  after  the  attack 
the  retained  chlorides  are  excreted  in  excess  of  the  intake  and  in 
high  concentrations,  but  on  a  fixed  water  and  salt  intake  soon  come 
to  a  normal  balance.  We  have  not  found  that  this  course  is  mate- 
rially interfered  with  by  such  febrile  complications  as  empyema. 
In  the  serum  sickness  that  may  follow  the  use  of  antipneumococcus 
serum,  and  in  one  case  after  the  intraspinous  injection  of  anti- 
meningococcus  sermn,  the  ordinary  course  of  the  elimination  of 
water  and  sodimn  chloride  is  greatly  disturbed.  With  the  onset 
of  serum  disease  the  excretion  of  water  diminishes  rapidly  and  with 
if  the  elimination  of  sodium  chloride.  One  important  point,  too, 
is  that  the  patient  is  unable  to  concentrate  the  sodium  chloride, 
which  may  fall  below  0.2  per  cent.,  a  very  low  figure.  The  excretion 
of  phthalein  is  in  a  few  cases  slightly  affected  as  well,  and  with  the 
appearance  of  albumin  and  casts  in  the  urine  and  the  development 
of  edema,  the  patient  present  a  clinical  picture  very  closely  resemb- 
ling a  mild  case  of  nephritis,  of  the  salt  retention  type.  Sufficient 
studies  have  not  been  made  to  determine  whether  this  salt  retention 
is  in  the  blood  or  tissues,  but  at  all  events  it  is  usually  accompanied 
by  edema.  These  alterations,  so  far  as  we  have  observed  them, 
are  purely  transitory  and  with  the  subsidence  of  the  attack  the 
patient  and  the  renal  function  return  to  a  normal  state. 

Such  studies  are  designed  primarily  to  throw  some  light  upon  the 
possible  importance  of  repeated  anaphylactic  shocks  in  the  spon- 
taneously and  highly  sensitized  individual,  and  it  would  be  the 
greatest  mistake  and  misfortune  at  the  present  time  if  they  were 
allowed  to  have  any  bearing  on  the  use  of  antitoxic  and  antibacterial 
sera.  The  concentrated  diphtheria  antitoxin,  such  as  is  employed, 
now  rarely  produces  serum  disease  or  sensitizes  sufficiently  highly 
to  make  a  second  dose,  particularly  if  it  is  given  subcutaneously, 
in  the  least  dangerous,  and  it  is  only  to  the  spontaneously  sensitive 
who  react  to  the  first  injection  that  harm  is  likely  to  come. 

To  prevent  accidents  in  such  unexpected  instances,  especially 
if  large  quantities  of  serum  are  given  intravenously,  a  preliminary 
intracutaneous  injection  of  0.1  to  0.01  c.c.  of  serum  should  be  made 
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to  determine  whether  or  not  the  patient  is  spontaneously  sensitive 
to  the  serum  which  is  to  be  employed. 

Though  it  would  be  interesting  to  recount  the  methods  which 
have  been  employed  to  desensitize  both  artificially  and  spon- 
taneously sensitized  individuals,  this  important  problem  in  thera- 
peutics must  be  left,  since  there  is  no  time  to  do  it  justice,  and  in 
conclusion  I  shall  point  out  the  conditions  which  such  methods 
must  combat. 

The  injection  of  foreign  proteins  in  man  brings  about  the  same 
condition  of  hypersensitiveness  toward  subsequent  injections  that 
it  does  in  animals. 

Certain  individuals  may  sh&w  spontaneous  hj^^jersusceptibility 
to  one  of  several  foreign  proteins.  That  these  people  differ  from  the 
artificially  sensitized,  in  that  their  susceptibility  is  very  great,  is 
shown  toward  several  different  proteins,  and  has  a  tendency  to  occur 
in  families.  And,  finally,  that  this  state  is  associated  with  and 
directly  responsible  for  some  well-defined  pathological  conditions. 


THE  SYMPTOMS  AND  PHYSICAL  SIGNS  RESULTING  FROM 
WOUNDS  OF  THE  CHEST.i 

By  C.  p.  Howard,  M.D., 

IOWA    CITY,    IOWA. 

From  August  7  to  November  1,  1915,  there  were  admitted  3039 
to  the  hospital  to  which  the  writer  was  attached;  of  these  1315 
were  sick  and  1724  wounded;  of  the  latter,  107  (6  per  cent.)  received 
either  a  gunshot  wound  or  shell  wound  of  the  thorax;  20  cases 
were  evacuated  too  rapidly  to  permit  of  a  physical  examination 
of  the  chest.    This  leaves  87  cases  for  purposes  of  analysis. 

Forty-five  were  the  result  of  gunshot  wounds,  and  of  these 
41  penetrated  the  thoracic  cavity;  the  remaining  4  were  merely 
wounds  of  the  parietal  wall  without  obvious  penetration  of  the 
pleural  cavity. 

Forty-two  were  the  result  of  shell  wounds  of  some  kind,  as  high 
explosive,  shrapnel,  trench  mortar,  or  hand  grenades.  Of  these,  28 
had  certainly  penetrated  the  chest  wall  and  14  had  apparently  not, 
though  1  at  least  had  caused  a  fracture  of  a  rib  which  had  lacerated 
the  pleural  cavity. 

These  cases  we  shall  divide  into  four  groups  for  purposes  of 
description  and  consideration. 

1 1  wish  to  express  my  appreciation  to  Col.  Birkett,  Lt.  Cols.  Elder  and  McCrae, 
Majors  Hill  and  Archibald  and  the  other  officers  of  No.  3,  Canadian  General  Ho-  pital, 
for  the  opportunity  to  see  the  cases  and  for  permission  to  publish  them. 
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Group  1.  Fifteen  patients  presented  no  abnormality  in  the  lungs 
or  pleurae  at  the  time  of  the  examination.  That  is  to  say,  17.2 
per  cent,  of  wounds  of  the  chest  revealed  no  injury  to  lung  or  pleura 
a  few  days  after  the  receipt  of  the  injury,  and  that  in  spite  of  the 
fact  that  of  these  6  were  penetrating  gunshot  wounds  and  1  pene- 
trating shell  wound.  The  remaining  8  had  only  affected  the  parietal 
wall. 

Group  II.  A  very  interesting  group  of  6  cases  comprised  4 
cases  of  pneumonia  and  2  of  serous  pleurisy  with  effusion.  The 
4  pneumonias  all  resulted  from  shrapnel,  2  of  which  were  pene- 
trating wounds.  Further,  what  was  of  special  interest  in  2  cases, 
the  involvement  was  on  the  side  opposite  to  the  wound.  A  third 
case  was  a  double  pnemnonia  associated  with  paralysis  of  the  vocal 
cord  from  a  missile  lodging  in  the  upper  right  chest  behind  the  first 
rib,  and  was  possibly  originally  an  aspiration  pneumonia.  The 
fourth  pneumonia  patient  had  only  a  small  shrapnel  wound  of  the 
thorax,  but  was  buried  in  a  trench  for  some  time  and  consequently 
much  bruised  about  the  thorax.  One  of  the  pleurisy,  with  effusion, 
cases  had  an  accompanying  pneumonic  consolidation  of  the  lung 
resulting  from  a  non-penetrating  gunshot  wound  of  the  opposite 
side.  The  other  case  was  a  simple  serous  effusion  the  result  of  a 
non-penetrating  shell  wound  of  the  same  side. 

Group  III.  This  includes  one  case  of  mediastinitis,  resulting 
from  a  rifle  bullet  lodging  in  the  anterior  mediastinum.  The  only 
symptoms  complained  of  were  pain  referred  to  the  right  side  of 
the  neck  over  the  upper  and  outer  border  of  the  trapezius  muscle 
and  slight  dysphagia.  On  inspection  there  was  a  marked  area  of 
ecchymosis  over  the  manubrium,  but,  of  course,  as  yet,  no  fulness 
of  the  superficial  veins.  There  was  in  addition  a  non-fluctuating 
elevated  tender  area  beneath  the  discolored  skin  from  the  subcu- 
taneous hemorrhage.  There  was  a  definite  area  of  dulness  corre- 
sponding to  the  anterior  mediastinum,  reaching  above  to  the  upper 
margin  of  the  manubrium;  below  merging  with  the  heart  dulness, 
extending  to  the  right  about  1  cm.  beyond  the  sternal  border  and 
to  the  left  just  to  the  sternal  border.  On  auscultation  over  the 
manubrium  and  raising  the  patient's  arms  above  his  head  there 
was  a  well-marked  grating  friction,  a  sign  described  by  Perez^ 
and  reported  by  the  \\Titer^  in  other  cases  of  mediastinitis.  A 
skiagram  revealed  a  sharply  pointed  bullet  slightly  more  than  one 
inch  in  length  lying  apex  downward  behind  the  manubrium  to  the 
right  of  the  midline  one  inch  from  the  surface. 

Group  IV.  This  group  comprises  the  hemothorax  cases  which 
for  purposes  of  discussion  have  been  further  subdivided  into  the 
infected  and  sterile. 

2  Brit.  Med.  Jour.,  1896,  i,  82. 

3  C.  P.  Howard,  Johns  Hopkins  Hosp.  Bull.,  1915,  xxvi,  140. 


652  HOWARD:   WOUXDS   OF   THE    CHEST 

A.  Infected  Hemothorax.  Of  the  65  cases,  9  were  definitely 
infected  (13.8  per  cent.) .  This  is  a  somewhat  lower  percentage  than 
that  given  by  Col.  Sir  John  Rose  Bradford'*  in  his  series  in  which 
25  per  cent,  of  328  cases  were  infected.  Hale  White'  found  only 
10  per  cent,  of  the  cases  in  his  base-hospital  experience  in  England 
with  evidence  of  infection  of  the  fluid. 

As  to  the  nature  of  the  wounds,  4  were  penetrating  gunshot 
wounds,  4  were  penetrating  shell  wounds,  and  1  was  a  non-pene- 
trating shell  wound  which  had  caused  a  fractured  rib,  a  spicule  of 
which  had  lacerated  the  pleura  and  was  to  all  intents  and  purposes 
a  penetrating  chest  wound.  The  infective  organism  was  one  of 
the  gas  bacillus  group  in  1  case,  B.  tetani  1  case,  pneumoccus 
1  case,  streptococcus  1  case.  Streptococcus  and  Staphylococcus 
aureus  one  case,  and  a  large  unidentified  bacillus  (recovered  on 
tlu'ee  separate  aspirations)  1  case.  In  the  remaining  3  no  cultures 
were  made. 

Cough,  hemoptysis,  pain,  and  dyspnea  were  present  in  about 
the  same  proportion  as  in  the  next  group,  under  which  these 
symptoms  will  be  discussed  in  detail. 

As  one  might  expect,  the  temperature  range  was  higher  in  this 
group  than  in  the  non-infected  cases,  and  not  uncommonly  ran  a 
more  or  less  continuous  curve  of  103°  to  104°  F.  This  fever  curve 
taken  in  conjunction  with  the  rapid  pulse  (120  to  140)  and  a  marked 
tendency  to  polypnea  (28  to  40)  would  always  suggest  the  chart 
of  ordinary  acute  lobar  pneumonia. 

In  2  cases  the  infection  lay  dormant  for  ten  days  and  eighteen 
days  respectively.  In  the  first  of  these  cases  a  penetrating  shrapnel 
wound  was  received  on  September  25;  an  exploratory  aspiration 
on  October  1  revealed  a  bloody  fluid,  smears  and  cultures  from 
which  were  negative  for  organisms;  a  second  aspiration  on  October 
5  revealed  a  niunber  of  organisms  of  the  "gas-bacillus  group;"  a 
third  aspiration  on  October  7  showed  the  same  organism,  though 
in  smaller  numbers.  The  second  case  received  a  penetrating  gun- 
shot wound  on  October  13  and  ran  a  normal  temperature,  pulse, 
and  temperature  curve  until  October  31,  when  there  was  a  sudden 
rise  in  all  three  (temperature,  104.4°;  pulse,  120;  respiration,  28), 
and  an  exploratory  puncture  revealed  a  large  bacillus  morpho- 
logically resembling  one  of  the  gas  bacillus  group,  but  which  grew 
aerobically  as  well  as  anaerobically,  did  not  produce  gas,  and  was 
unidentified,  but  probably  belonged  to  the  group  of  diphtheroids 
found  by  others  in  this  war;  that  it  was  the  cause  of  the  infection 
of  the  pleural  exudate  cannot  be  doubted,  as  it  was  found  alone 
on  three  separate  aspirations. 

Physical  Signs:  The  physical  signs  in  this  group  differed  in  no 
way  from  those  of  the  sterile  cases.    We  never  found  the  two  signs 

^  Brit.  Jour.  Surg.,  1915,  iii,  247.  ^  Lancet,  1915,  ii,  12.3.3. 
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of  anaerobic  bacillus  infection  described  by  Bradford,  namely, 
a  rapid  displacement  of  the  heart  and  a  "cracked-pot"  percussion 
note  from  the  rapid  development  of  gas  within  the  pleura. 

Only  2  of  the  cases  showed  definite  signs  of  pneumothorax, 
while  in  a  third  air  and  pus  could  be  seen  and  heard  sucking  in  and 
out  of  a  large  wound  in  the  upper  back,  though  none  of  the  char- 
acteristic signs  of  pneumothorax  could  be  detected,  but  merely 
those  of  an  extensive  fluid  exudate.  Tnis  case  interested  me  much 
at  the  time.  West*^  reports  2  cases  with  large  wounds  of  the  chest 
in  which  the  lutig  did  not  collapse,  though  no  adhesions  were  present, 
and  in  which  there  were  no  signs  of  pneumothorax.  All  of  us  have 
noted  the  absence  of  signs  of  pneumothorax  after  thoracotomy 
for  a  recent  empyema.  On  the  other  hand  if  the  empyema  be  of 
long  standing  and  firm  adhesions  have  formed,  causing  pocketing 
of  air  and  pus,  well-marked  signs  of  pneumothorax  may  be  present, 
as  in  a  case  seen  recently  in  the  surgical  clinic  (University  Hospital, 
No.  2609).  While  infection  should  be  suspected  in  every  case  which 
is  not  progressing  favorably  after  the  fourth  day,  it  cannot  be 
diagnosed  on  clinical  symptoms  and  signs  alone.  An  exploratory 
aspiration  and  a  bacteriological  examination  (both  smears  and 
cultures)  should  be  made  in  all  suspicious  cases. 

As  regards  treatment,  in  4  of  the  cases  a  thoracotomy  was  done, 
as  a  result  of  which  2  were  discharged  well,  1  improved,  and  1  died. 
One  case  which  was  drained  at  a  casualty  clearing  station  by 
inserting  two  rubber  drainage  tubes  between  the  eighth  and  ninth 
ribs  in  the  posterior  axillary  line,  died  five  days  later  under  our 
care.  One  case  was  merely  aspirated  and  was  discharged  improved, 
but  whether  or  not  he  subsequently  required  more  radical  treatment 
is  not  known.  In  3  cases  no  surgical  procedures  were  instituted: 
in  1  case  because  a  coexisting  tetanus  caused  death;  in  1  case  because 
the  patient  was  moribund  upon  admission;  the  third  was  evacuated 
to  England  at  the  patient's  request  in  an  apparently  hopeless 
condition,  owing  to  the  existence  of  a  complete  paraplegia  of  the 
lower  extremities 

One  striking  feature  of  the  cases  in  which  a  thoracotomy  was 
performed  was,  in  spite  of  the  promptness  of  the  surgical  inter- 
ference, the  slowness  of  the  convalescence  owing  to  the  marked 
tendency  in  these  cases  to  the  formation  of  adhesions  and  the 
consequent  pocketing  of  pus  that  occurred. 

B.  Sterile  Hemothorax.  This  was  by  far  the  largest  group, 
comprising  as  it  did  56  patients.  Thirty-one  were  the  result  of 
gunshot  wounds,  of  which  all  but  one  had  penetrated  the  chest 
cavity.  In  25  shrapnel,  hand  grenades,  or  some  form  of  shell  was 
the  cause  of  the  wound,  20  of  which  had  obviously  penetrated 
the  thoracic  cavity;  in  the  remaining  5  no  penetration  wound  was 

^  Emerson,  Johns  Hopkins  Hosp.  Reports:  1913,  xi,  375. 
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demonstrable,  and  the  hemorrhage  must  have  resulted  from 
laceration  of  the  intercostal  arteries  or  severe  contusion  of  the 
lung  itself. 

The  four  chief  s\Tnptoms  were  cough,  hemoptysis,  dyspnea, 
and  pain  in  the  chest. 

Cough  was  a  most  constant  sjTnptom,  being  present  in  41  cases, 
absent  in  9,  and  not  noted  in  6.  In  other  words,  it  was  present  in 
82  per  cent,  of  cases  in  which  a  definite  note  was  made.  For  the 
most  part  it  was  the  characteristic  short,  sharp,  dry  cough  of  an 
ordinary  pleurisy.  Apart  from  these  cases,  in  which  a  definite 
hemoptysis  occurred,  sputum  was  strikingly  absent 

Hemoptysis  was  also  a  very  constant  symptom,  being  present 
in  39  cases,  absent  in  7,  and  not  noted  in  10.  In  other  words,  in 
85  per  cent,  of  the  cases  blood  was  expectorated.  This  varied 
from  a  few  mouthfuls  immediately  after  the  reception  of  the  wound 
to  a  more  prolonged  and  repeated  hemoptysis  persisting  in  some 
cases  for  days.  Of  course,  in  the  immediately  fatal  cases  which 
were  not  seen  by  us  very  extensive  external  hemorrhage  must 
occur  in  many  cases.  \Yhile  hemoptysis  is  usually  due  to  penetra- 
tion of  the  lung,  with  laceration  of  a  bloodvessel.  Rose  Bradford^ 
believes  it  might  also  be  due  to  an  infarction  of  the  lung  from  bruis- 
ing when  there  is  no  proof  that  the  missile  had  penetrated  the 
lung  substance.  A  fatal  hemoptysis  occurred  only  once  in  1000 
cases  studied  by  this  author. 

Dyspnea  was  a  somewhat  less  frequent  s^^nptom,  occurring  in 
21,  absent  in  10  and  not  noted  in  25.  That  is  to  say,  it  was  present 
in  approximately  70  per  cent,  of  the  cases.  It  was  rarely  marked 
and  usually  of  short  duration;  even  the  cases  with  a  small  pneu- 
mothorax showed  at  the  most  slight  respiratory  embarrassment. 

Pain  in  the  chest  was  present  in  24  cases,  absent  in  7,  and  not 
noted  in  25.  This  means  approximately  SO  per  cent,  of  the  patients 
with  a  complete  history  complained  of  pain  somewhere  in  the  chest, 
usually  at  the  site  of  the  wound,  though  not  infrequently  in  the 
axilla  or  front  of  the  chest.  It  was  always  worse  on  breathing  or 
on  movement  of  any  kind. 

Fever  of  varying  degree  was  noted  in  47  patients,  and  was  absent 
in  9  (i.  e.,  99°  or  less).  That  is,  92  per  cent,  showed  fever.  Of  these 
20  patients  had  a  temperature  at  one  time  or  another  of  102°  F. 
or  over,  and  3  even  of  104°.  Another  12  had  a  rise  to  a  point 
between  100.2°  and  101.8°;  and  15  between  99.2°  and  99.8°.  The 
presence  of  fever  by  no  means  indicated  an  infection  of  the  pleura 
or  underlying  lung,  and  was  due  in  these  cases  either  to  an  infection 
of  the  parietes  or  to  absorption  of  the  blood  contained  in  the  pleural 
cavity,  the  latter  being  analogous  to  the  so-called  protein  fever 
of  the  experimental  laboratory. 

'  Brit.  Med.  Jour.,  1916,  i,  129. 
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The  pulse  was  accelerated  in  every  one  of  the  56  cases  (100 
per  cent.)-  In  10  cases  it  was  markedly  (120  or  more  per  minute), 
in  35  moderately  (90  to  119  per  minute),  and  in  11  slightly  elevated 
(80  to  89  per  minute) .  This  was  no  doubt  due  in  part  to  the  parietal 
infection,  but  chiefly  to  the  physical  exhaustion  and  shock  experi- 
enced by  the  patient,  as  the  pulse  rapidly  returned  to  normal  after 
proper  rest  in  bed  and  suitable  nourishment.  Hemorrhage  itself 
played  but  a  small  role,  and  that  only  in  a  small  proportion  of  cases. 

Respirations  were  about  normal  in  43  of  54  cases  (80  per  cent.)- 
They  were  markedly  accelerated  {i.  c,  32  or  more  per  minute) 
in  12,  moderately  (25  to  30  per  minute)  in  14,  and  slightly  (22  to  24 
per  minute)  in  17  patients.  In  13  cases  the  respiratory  rate  was 
normal  upon  coming  under  our  observation  at  the  base. 

The  physical  signs  were  as  follows :  Inspection  yielded  invariably 
a  diminished  movement  of  the  affected  side;  in  some  cases  this 
was  exaggerated  by  the  patient's  apprehension  of  causing  pain 
or  producing  a  hemorrhage.  Fulness  was  not  a  constant  feature 
except  in  the  very  extensive  effusions.  Two  or  more  weeks  after 
the  wound  one  was  not  infrequently  struck  with  the  subsequent 
retraction  of  the  thoracic  wall  more  than  one  sees  in  civil  life, 
except  in  cases  of  empyema  or  fibroid  phthisis.  This  was  due 
to  the  marked  collapse  of  the  lung,  and  according  to  writers  in 
England  is  entirely  recovered  from  as  the  lung  expands  from  suitable 
exercises. 

Palpation  frequently  reveals  the  characteristic  crackling  of 
subcutaneous  emphysema  for  a  considerable  distance  around  the 
wound,  being  present  in  10  of  our  56  cases.  This  phenomenon  no 
doubt  is  due  to  escape  of  air  from  the  underlying  lung,  and  is  sub- 
sequent to  a  transient  pneumothorax,  though  in  only  2  of  these 
cases  were  the  other  physical  signs  of  air  in  the  chest  present.  Of 
course,  the  diminished  motion  could  also  be  detected.  Tactile 
fremitus  was  diminished  in  the  great  majority  of  cases  (90  per  cent.), 
and  in  the  remainder  it  was  either  normal  (1  case) ,  increased  (1  case), 
or  diminished  in  front  and  increased  behind  (2  cases).  Increase  of 
vocal  fremitus  is  readily  explainable  by  the  compression  of  the 
underlying  lung,  and  in  our  series,  considering  the  other  evidence 
of  compression,  was  surprisingly  rare. 

Percussion.  The  note  was  usually  dull  in  moderate  effusions 
(30  cases)  and  of  a  woodeny  flatness  in  the  larger  effusions  (18 
cases) ;  in  8  no  remark  as  to  the  quantity  of  the  eft'usion  was  made. 
A  tympanitic  note  was  present  in  front  or  above  the  line  of  effusion 
in  4  uncomplicated  cases,  and  was  no  doubt  the  Skodaic  hyper- 
resonance  present  in  simple  effusions  above  the  level  of  fluid.  In 
3  other  cases,  however,  the  tympany  was  associated  with  other 
suspicious  signs  of  a  pneumothorax.  In  8  additional  cases  the  tym- 
pany occurred  in  conjunction  with  other  more  definite  signs  of  a 
pneumothorax. 
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Rose  Bradford  called  our  attention  to  the  frequency  of  an  atonic 
relaxation  of  the  diaphragm,  so  that  the  area  of  gastric  tympany 
was  found  to  extend  unusually  high  on  the  left  side;  this  phenom- 
enon he  does  not  believe  to  be  due  simply  to  a  wound  of  the  lung, 
for  it  only  appears  with  hemothorax.*  We  examined  for  it  in  too 
few  cases  to  express  an  opinion  as  to  its  value. 

Auscultation.  The  breath  sounds  were,  for  the  most  part,  sup- 
pressed or  absent  (30  cases),  but  in  19  other  cases  (39  per  cent.) 
they  were  noted  as  bronchial  over  the  back  or  above  the  line  of 
effusion.  This  again  shows  the  frequency  and  extent  of  compres- 
sion of  the  lung.  In  7  cases  no  note  was  made  as  to  the  character 
of  the  breath  sounds.  The  vocal  resonance,  as  determined  by  the 
transmission  of  the  spoken  voice  sound  with  the  aid  of  the  stetho- 
scope, was  increased  in  11  cases,  diminished  in  12,  and  normal  in 
1  case.  In  the  remainder  no  note  was  made.  Here  again  we  find 
evidence  of  the  frequency  of  compression  of  the  lung. 

The  transmission  of  the  whispered  voice  sounds  (pectoriloquy) 
was  only  tested  for  in  5  cases,  but  was  present  in  4  of  these. 

]\Jedium  or  fine  moist  rales  were  noted  only  seven  times  in  spite 
of  the  frequency  of  compression  of  the  lung.  A  pleural  friction 
was  more  frequent,  being  present  in  12  cases,  in  3  of  which  it  had 
the  plcuropericardial  character. 

There  were  8  cases  of  undoubted  pneumothorax  and  5  suspicious 
cases,  and  yet  a  metallic  tinkle  was  heard  in  only  6  cases  and  the 
coin  sound  or  "bruit  d'airain"  of  Trousseau  in  4.  The  Hippocratic 
succussion  was  not  tested  for,  owing  to  the  importance  of  keeping 
the  patients  as  quiet  as  possible. 

Cardiac  displacement  was  a  very  constant  sign,  being  present 
in  23  cases  of  32  (72  per  cent.)  in  which  a  note  was  made  as  to  the 
position  of  the  heart.  We  were  much  struck  with  the  degree  of 
displacement  even  when  the  effusion  was  relatively  small  in  amount, 
and  considered  it  to  be  further  evidence  of  the  probable  frequency 
of  the  existence  of  a  pneumothorax  in  the  early  stages  of  the  thor- 
acic injury.  The  greater  density  of  the  fluid  as  compared  ^nth  that 
of  ordinary  serous  effusions  did  not  satisfactorily  explain  the  greater 
displacement  of  the  heart  in  these  cases.  The  heart  very  slowly 
returned  to  its  normal  site  even  after  the  effusion  had  largely  sub- 
sided, and  in  many  cases  the  patient  was  sent  to  England  with 
considerable  cardiac  displacement  persisting. 

Roentgen-ray  Findings.  In  only  20  cases  was  a  skiagram  taken, 
first,  as  in  the  cases  with  a  wound  of  exit  it  was  unnecessary,  and 
secondly,  as  we  moved  our  patients  as  little  as  possible.  In  12 
of  these  cases  the  missile  was  located  in  the  thorax,  in  1  case  it  had 
penetrated  the  diaphragm,  and  had  come  to  rest  in  the  abdominal 
cavity.    In  the  other  7  cases  no  foreign  body  could  be  found.    In 

8  J.  Rose  Bradford  and  T.  R.  Elliott,  Brit.  Jour.  Surg.,  1915,  iii,  247. 
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3  cases  fluid  was  still  present  when  a  search  was  made  for  the 
foreign  body.    In  one  other  case  a  pneumothorax  still  existed. 

Comylicatums.  In  2  cases  there  were  undoubted  signs  of  fluid 
on  the  two  sides  of  the  chest,  and  in  a  third  there  were  signs  of 
either  a  small  effusion  or  a  marked  displacement  of  the  posterior 
mediastinum  and  its  contents. 

As  was  noted  before  there  were  8  cases  of  undoubted  pneumo- 
thorax and  5  in  which  there  was  more  than  a  strong  suspicion. 
The  majority  of  these  cases  were  admitted  within  a  day  or  two  of 
one  another  after  the  British  offensive  of  September  25  and  26, 
1915,  when  the  wounded  were  evacuated  very  rapidly  to  the  base. 
Further,  the  signs  of  air  in  the  chest  rapidly  disappeared,  in  several 
instances  in  twenty-four  hours.  The  greater  incidence  in  those 
seen  shortly  after  being  wounded  and  the  rapid  absorption  of  the 
air  under  observation  lead  us  to  believe,  ydt\\  all  due  respect  to  the 
opinion  of  Sir  John  Rose  Bradford,^  that  a  mild  form  of  pneumo- 
thorax is  a  common  occurrence  and  must  be  present  in  the  majority 
of  cases  in  which  a  missile  has  penetrated  the  lung.  It  is  of  interest 
to  know  that  Otis^''  noted  in  the  American  Civil  War  not  more  than 
6  cases  in  which  a  pneumothorax  was  a  troublesome  complication. 
We  must  admit  with  Rose  Bradford  that  over  an  area  of  cutaneous 
emphysema  the  character  of  the  percussion  note  may  suggest  the 
presence  of  a  pneumothorax  when  none  is  present.  Rose  Bradford 
found  only  12  cases  of  pneumothorax  in  500  patients  with  wounds 
of  the  chest,  and  in  only  5  was  its  presence  proved.  Hale  White 
found  only  2  cases  of  air  in  the  pleural  cavity  in  the  50  cases  seen 
by  him  in  England.  Naturally  the  amount  of  air  that  escapes  is 
very  small  if  the  missile  be  a  high  velocity  bullet  from  a  rifle  or 
machine  gun,  and  consequently  is  overlooked  unless  carefully 
examined  for  ^nthin  forty-eight  hours  or  so  after  the  reception  of 
the  wound.  Further,  of  course,  there  is  seldom  if  ever  a  valvular 
opening  such  as  one  sees  in  a  pneumothorax  due  to  tuberculosis. 
As  shown  in  several  autopsies  of  the  infected  hemothorax  group 
there  is  at  once  a  sealing  of  the  opening  in  the  lung  substance  by 
fibrin,  which  effectually  prevents  further  escape  of  air.  In  1  case 
the  fibrinous  plug  had  been  inflated  like  a  small  balloon  by  the  air 
in  its  attempt  to  escape  from  the  damaged  lung.  Lastly,  Osler,^^  has 
pointed  out  that  the  metallic  phenomena  which  are  the  most  striking 
signs  of  air  in  the  chest,  are  best  heard  in  cases  ^\ith  a  consolidated 
lung  and  thickened  pleura.  Distention,  immobility,  lack  of  vocal 
fremitus,  h^'perresonance,  absence  of  breath  sounds  and  displace- 
ment of  viscera  are  the  signs  of  a  pure  pneumothorax,  and  can 
readily  be  confounded  with  those  signs  of  an  extensive  efi^usion. 


'  Loc.  cit. 

•»  Med.  and  Surg.  HLst.  of  War  of  Rebellion,  Pt.  I,  vol.  ii,  623. 
"  Practice  of  Medicine:  8th  edition,  1912,  671. 
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Lobar  pneumonia  was  present  in  4  cases,  all  four  being  on  the  side 
opposite  to  the  wound  and  the  subsequent  hemothorax.  These 
4  cases  together  with  the  two  mentioned  in  Group  II  give  a  total 
of  6  cases  in  our  series  in  which  all  the  physical  signs  and  symp- 
toms of  a  pneumonic  infection  existed  in  the  side  opposite  to  the 
injmy.  While  trauma  is  a  well-recognized  cause  of  pneumonia  since 
the  days  of  Litten,  who  found  a  history  of  it  in  4.45  per  cent.,  I  can 
find  no  mention  in  the  current  text-books  and  monographs  of  the 
opposite  lung  being  involved.  It  is  difficult  to  understand  the  patho- 
genesis of  a  pneumonia  by ' '  contre-coup . "  R  ose  Bradford  noted  that 
the  hemothorax  and  pneumothorax  might  be  found  in  the  side 
opposite  to  the  wound  in  the  chest  when  the  bullet  penetrated  the 
lung  transversely.  He  noted  that  contralateral  pleurisy  was 
commoner  in  the  cases  infected  with  streptococci;  he  further  admits 
that  pneumonic  consolidation  does  occasionally  occur  in  the  con- 
tralateral lung^2  \yy^i  never  in  the  side  of  the  hemothorax. 

A  secondary  hemorrhage  into  the  pleural  cavity  is  an  exceed- 
ingly rare  event  if  the  patient  be  kept  completely  at  rest  for  several 
days  after  his  injury.  In  some  cases  it  is  said  to  have  been  the  cause 
of  death  when  attempting  to  transport  the  patient  to  the  base  too 
early.  In  100  autopsies  reported  by  Henry^^  death  was  due  to 
hemorrhage  in  only  8. 

Private  D.  J.  B.,  Reg.  No.  16691,  was  admitted  to  our  care 
forty-eight  hours  after  receiving  a  shrapnel  wound  of  the  right  chest 
in  the  third  interspace  anteriorly.  On  admission,  in  addition  to 
signs  of  a  moderate  hemothorax,  there  were  undoubted  evidences 
of  pneimiothorax;  four  days  later,  during  which  time  he  had  been 
kept  strictly  at  rest,  he  became  extremely  pale,  the  pulse  became 
very  rapid  and  thready,  and  the  respiration  became  more  rapid 
and  labored.  The  diagnosis  lay  between  a  virulent  infection  of 
the  hemothorax,  as  described  by  us  above,  or  a  secondary  hemor- 
rhage. The  whole  picture  was  more  suggestive  of  the  latter.  How- 
ever, to  make  certain,  an  exploratory  needle  was  introduced  and  a 
few  cubic  centimeters  of  blood  which  clotted  in  the  s}Tinge  were 
removed.  That  the  blood  was  clotted  was  proof  of  the  recent  occur- 
rence of  the  hemorrhage,  as  the  bloody  exudate  usually  removed 
hy  aspiration  or  drainage  shows  little  or  no  clotting  hi  vitro.  Further 
the  smears  and  cultures  were  negative  and  the  patient  gradually 
recovered  with  merely  supportive  treatment  and  absolute  rest. 

A  case  of  cholohemothorax  has  been  reported  by  Elliott  and 
Henry  1*  from  a  fistula  between  the  liver  and  pleura  following  a 
bullet  wound. 

In  3  cases  there  was  a  simple  fibrinous  pericarditis,  as  evidenced 
by  the  presence  of  a  pericardial  friction.  In  2  of  these  cases  the 
wound  was  in  the  left  chest.     In  another  patient  who  had  received 

'2  J.  Rose  Bradford  and  T.  R.  Elliott,  Brit.  Jour.  Surg.,  1915,  iii,  247. 

13  Brit.  Med.  Jour.,  1915,  ii,  130.  '^  Ibid.,  1916,  i,  9. 
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a  gunshot  wound  of  the  chest,  the  bullet  having  entered  at  the 
left  nipple  and  passed  out  at  the  right  nipple,  there  were  signs  of 
fluid  (namely,  a  triangular  area  of  absolute  cardiac  dulness  and 
distant  heart  sounds),  with  the  subsequent  development  of  a 
to-and-fro  pericardial  friction,  all  of  which  were  very  suggestive  of 
a  hemopericardium. 

In  still  another  case  there  were  the  characteristic  signs  of  a 
'pneumopericardium.  As  I  hope  to  report  the  case  at  some  length 
in  the  near  future,  suffice  it  to  say  th?t  the  patient  received  a  shell 
wound  of  the  lower  left  posterior  aspect  of  the  chest;  the  missile 
must  have  penetrated  the  diaphragm  as  well  as  the  pleura,  with 
the  production  of  a  subdiaphragmatic  abscess.  Two  weeks  after 
the  receipt  of  the  wound  he  developed  sudden  dyspnea,  rapid  pulse, 
precordial  tympany,  absence  of  heart  sounds,  and  the  presence  of 
a  most  remarkable  to-and-fro  churning,  musical,  echoing  sound 
synchronous  with  the  systole  and  diastole  of  the  heart,  and  persist- 
ing upon  holding  the  breath.  Some  days  later,  after  the  air  was 
absorbed,  a  dry  pericardial  rub  became  audible. 

Twelve  cases  were  complicated  by  extensive  infection  of  the 
tissues  from  wounds  for  the  most  part  other  than  those  about  the 
chest.  In  2  cases  the  patient  nearly  succumbed  to  a  secondary 
hemorrhage  from  the  invasion  of  one  of  the  main  arteries  of  the 
upper  or  lower  extremity.  The  case  of  the  subdiaphragmatic 
abscess  has  already  been  referred  to. 

Treatment.  In  the  majority  (70  per  cent.)  of  the  cases  apart 
from  absolute  bed  rest  and  a  bland  nutritious  diet  no  treatment 
was  necessary,  the  bloody  exudate  being  absorbed  usually  at  the 
end  of  fourteen  days  after  the  reception  of  the  wound.  In  3  cases, 
in  spite  of  the  presence  of  signs  at  the  expiration  of  two  weeks,  an 
exploratory  aspiration  was  negative.  In  5  other  cases  an  explora- 
tory aspiration  revealed  sterile  bloody  fluid,  but  the  withdrawal  of 
a  few  cubic  centimeters  sufficed  to  promote  absorption.  In  another 
5  cases  amounts  varying  from  400  to  1600  c.c.  were  removed.  This 
fluid  was  withdrawn  slowly  by  means  of  an  ordinary  Potain  aspira- 
tor without  causing  any  outward  symptoms.  It  never  reaccumu- 
lated.  The  fluid  itself  varied  in  color  from  an  ordinary  deep  scarlet 
to  a  deep  chocolate;  it  was  usually  thin  but  sometimes  of  a  syrupy 
consistence,  and  on  standing  showed  little  or  no  clotting.  Only 
in  one  instance  was  an  appreciable  amount  of  fibrin  noted.  The 
postmortem  examination  of  one  case  in  the  setrile  and  in  several 
of  the  infected  cases  readily  explains  the  absence  of  clotting  in 
vitro,  as  the  visceral  and  parietal  pleurse  were  covered  by  thick 
fibrin  which  had  evidently  separated  out  in  vivo.  This  fibrin  not 
infrequently  plugs  the  lumen  of  the  needle  unless  a  large  one 
(preferably  a  trocar)  be  used.  Upon  standing  a  sediment  of  red 
cells  in  various  stages  of  decomposition  with  an  occasional  leuko- 
cyte can  be  found. 
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Heiiry^^  believes  that  primary  coagulation  of  the  effused  blood 
and  a  deposition  of  fibrin  occur  in  a  few  hours;  afterward  exuda- 
tion of  lymph  may  occur  which  will  induce  secondary  clotting. 
Denny  and  ]\Iinot^^  offer  experimental  proof  that  the  blood  remains 
fluid  in  the  pleural  cavity  not  because  of  any  alteration  of  its 
elements  but  because  of  previous  coagulation  and  defibrination. 
Following  the  suggestion  of  Colonel  Sir  John  Rose  Bradford,  two 
cases  of  extensive  simple  hemothorax  were  treated  by  aspiration 
and  oxygen  replacement.  We  used  a  simple  home-made  manometer 
and  the  oxygen  tank  of  the  Clarke  oxygen-ether  apparatus,  intro- 
ducing two  needles  into  the  chest,  one  for  aspiration  and  one  for 
the  ox-A'gen  to  enter.  An  attempt  was  made  to  keep  a  constant 
pressure  equal  to  that  noted  before  the  withdrawal  of  any  fluid. 
Of  course,  the  resultant  pneumothorax  persisted  for  two  or  three 
days,  and  then  gradually  disappeared.  We  see  no  reason  why  all 
cases  could  not  be  aspirated  if  this  procedure  be  used  early  (let  us 
say  on  the  sixth  or  seventh  day)  without  giving  rise  to  secondary 
hemorrhage,  as  was  experienced  by  the  physicians  of  the  Royal 
Army  ^Medical  Corps  in  the  South  African  ^Yar. 

Prognosis.  Of  the  87  cases  only  6  died  (69  per  cent.),  and  of 
these  0  cases  4  were  infected  hemothorax,  1  died  as  the  result  of 
multiple  amebic  abscesses  of  the  liver  with  local  peritonitis,  and 
1  from  an  infected  bullet  tract  in  the  lung.  That  is  to  say,  approxi- 
mately 8  per  cent,  of  our  hemothorax  series  died,  which  approxi- 
mates very  closely  the  mortality  of  Rose  Bradford's  series.  In 
the  latter's  series  of  about  450  cases  10  per  cent,  died  from  sepsis, 
0  per  cent,  from  hemorrhage,  and  others  from  sundry  complications. 

In  our  series  69  were  discharged  well  (79.3  per  cent.),  11  improved 
(12.6  per  cent)  and  on  the  high  road  to  recovery;  1  was  sent  to 
England  unimproved  because  of  a  coexisting  paraplegia  of  the 
lower  extremities.  These  encouraging  figiu^es,  of  course,  hold  true 
for  only  those  cases  which  are  removed  from  the  battle-field  and 
are  eventually  evacuated  to  the  base.  Many  wounds  of  the  chest 
must  be  fatal  within  a  short  time.  As  to  what  is  the  proportion 
of  these  we  have  as  yet  no  figm-es  to  guide  us.  The  ultimate  prog- 
nosis of  wounds  of  the  chest,  according  to  Hale  White,  seems  to 
be  good,  for  it  is  not  uncommon  to  see  such  cases  returned  to  the 
firing  line.  Convalescence  is  necessarily  slow,  but  the  flattening 
of  the  chest  almost  disappears  in  the  course  of  several  months. 

1=  Loc.  cit. 

'*  Amer.  Jour.  Physiol.,  1916,  xxxix.  No.  4. 
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SPECinC  AND  OTHER  FORMS  OF  SPONDYLITIS. 
By  B.  Sachs,  M.D., 

NEW    YORK. 

(From  the  Neurological  Service  of  Mt.  Sinai  Hospital.) 

Some  early  forms  of  spondylitis  constitute  a  No  Man's  Land, 
definitely  charted  by  none,  and  vaguely  claimed  by  all.  The 
chronic  cases  belong  very  properly  in  the  domain  of  orthopedic 
surgery.  The  incipient  and  more  acute  forms  are  recognized  more 
readily  by  the  neurologist.  Traumatic  spondylitis,  tuberculous 
spondylitis,  as  well  as  those  forms  of  carcinomatous  or  sarcomatous 
deposits  in  or  near  the  vertebne  are  not  to  be  considered  in  this 
discussion.^  Special  attention  is  to  be  directed  to  specific  spondy- 
litis and  to  a  senile  form,  which,  for  want  of  a  better  term,  may  be 
designated  as  a  chronic  or  universal  spondylitis  closely  allied  to 
spondylitis  deformans.  I  wish  also  to  direct  attention  to  that 
form  of  spondylitis  occurring  in  the  senile  period  which  has  been 
the  subject  of  considerable  study.  ' 

In  the  neurological  division  of  ]\It.  Sinai  Hospital  the  question 
of  spondylitis  has  arisen  so  frequently  within  the  last  few  years 
that  a  thorough  examination  of  the  spinal  ccjlumn  has  become 
a  matter  of  routine.  Our  own  experience  has  been  opposed  to  that 
of  Xonne,  Oppenheim,  and  Lewandowski,  who  regard  specific 
spondylitis  as  a  relatively  rare  disease. 

In  his  well-known  monograph  Xonne  states  that  pAigene  Frenkel 
did  not  discover  a  single  case  of  unquestionable  luetic  caries  during 
a  period  of  thirty  years  as  pathologist  of  the  large  hospitals  of 
Hamburg.  Leyden  and  Jurioux  were  of  the  opinion  that  a  mistaken 
diagnosis  might  be  made  if  we  considered  every  case  of  caries  in 
a  specific  subject  necessarily  syphilitic.  Xonne  refers  to  a  patient 
who  exhibited  the  symptoms  of  cervical  caries  one  year  after  a 
specific  infection.  The  patient  died  seven  years  later  of  a  general 
tuberculosis.  At  the  autopsy  he  found  a  tuberculous  caries  asso- 
ciated with  a  specific  meningitis.  We  are  all  fully  aware  that  the 
histological  differentiation  between  tuberculous  and  syphilitic 
tissues  is  a  difficult  matter,  and  even  with  our  present  modern 
methods,  especially  with  the  aid  given  us  by  roentgen-ray  exami- 
nations, the  question  cannot  in  every  case  be  settled  satisfactorily 
as  to  whether  a  given  lesion  be  tuberculous  or  specific,  and  yet  in 
a  vast  majority  of  the  cases  there  are  sufficient  points  of  differ- 
entiation, some  of  which  are  brought  out  by  a  careful  study  of  the 
roentgen-ray  findings. 

'  Held  before  the  New  York  Neurological  Society  at  its  meeting  December  7,  1915. 
The  subject  wag  illustrated  by  lantern  slides  and  radiographic  demonstrations. 
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Whatever  the  etiological  factor  may  be  the  clinical  symptoms 
are  about  as  follows:  First  of  all,  a  partial  or  complete  immobility 
of  some  part  or  parts  of  the  spinal  column.  In  the  cervical  cases 
there  is  distinct  rigidity  of  the  neck  and  almost  complete  fixation 
of  the  head.  In  many  instances  there  is  distinct  pain  on  pressure 
over  the  spinous  processes.  Among  the  other  symptoms,  in  the 
order  of  their  importance,  we  may  rank  radiating  pains,  accord- 
ing to  the  segments  involved,  typically  root  pains;  slight  atrophies 
of  the  muscles  around  the  neck  and  shoulder  girdle  or  of  the  hip  and 
thigh  muscles.  There  are  distinct  areas  of  altered  sensibility  vary- 
ing from  slight  anesthesias  to  distinct  hyperalgesias  of  the  sort  that 
we  are  accustomed  to  encounter  in  cases  of  spinal  neoplasm,  and 
for  this  reason,  as  well  as  for  the  painfulness  on  pressure,  the  dif- 
ferential diagnosis  between  spondylitis  and  neoplasm  of  the  cord 
is  to  be  considered.  Wasting  of  the  muscles,  a  paretic  condition 
of  the  affected  parts,  and  altered  reflexes,  either  diminished,  if 
due  to  involvement  of  the  roots,  or  increased  reflexes,  associated 
possibly  with  spastic  forms  of  palsy  if  the  spinal  cord  is  at  all 
compressed,  constitute  a  striking  clinical  picture. 

These  SATnptoms  may,  of  course,  be  aggravated  to  such  an 
extent  that  the  patient  finally  presents  all  the  symptoms  of  a  com- 
pression myelitis.  The  variability  of  the  s^Tiiptoms,  the  exacer- 
bation and  remission,  and,  finally,  the  prompt  subsidence  in  accord 
with  therapeutic  measures  are  so  characteristic  of  all  syphilitic 
lesions  that  they  help  to  suggest  the  special  character  of  these 
luetic  forms.  The  suspicion  of  the  s^-philitic  origin  of  these  forms 
of  spondylitis  is  confirmed  by  the  Wassermann  reaction  of  the 
blood  and  possibly  of  the  spinal  fluid  as  well  as  by  the  increased 
lymphocytosis  and  the  high  cell  count  of  the  cerebrospinal  fluid. 
Furthermore,  the  roentgen-ray  picture  of  specific  spondylitis  has 
none  of  the  ear-marks  of  tubercidous  caries.  There  is  never  any 
real  crushing  of  the  bone,  and  the  changes  are  always  much  more 
on  the  periphery  than  in  the  center  of  the  vertebrse.  It  is  much  more 
difficult  to  differentiate  the  roentgen-ray  picture  of  these  specific 
forms  of  spondylitis  from  that  of  other  forms  of  chronic  spondylitis, 
especially  spondylitis  deformans.  Dr.  Jaches,  whose  opinion  on 
this  subject  I  value  most  highly,  hesitates  to  decide  from  the  roent- 
gen-ray findings  alone  whether  or  not  a  given  case  be  luetic.  If, 
however,  the  examination  of  the  blood  and  spinal  fluid,  the  roent- 
gen-ray findings  and  the  rapid  improvement  following  upon  specific 
treatment  suggest  the  specific  character  of  the  disease,  it  would  be 
straining  a  point  not  to  recognize  specific  spondylitis  as  the  most 
plausible  diagnosis. 

The  occurrence  of  such  forms  of  spondylitis  in  association  with 
tabes,  as  I  have  seen  in  a  few  instances,  tends  to  strengthen  the 
belief  in  the  relative  frequency  of  this  form  of  spondylitis. 

Without  cashing  to  burden  this  paper  with  detailed  histories 
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I  shall  refer  to  a  few  cases  that  are  entirely  tj'pical  of  the  various 
forms  to  which  I  have  alluded. 

The  patient,  L.  C,  presented  at  the  meeting  is  still  under  obser- 
vation at  the  hospital.^  He  was  admitted  only  a  few  weeks  ago 
markedly  paretic  in  the  upper  extremities  with  very  limited  motion 
of  the  head  and  with  a  general  spinal  rigidity ;  he  also  gave  a  history 
that  a  number  of  months  ago,  at  another  hospital,  he  was  operated 
upon  in  the  mid-dorsal  region  because  of  the  symptoms  which  he 
presented  and  the  radiating  pains  and  possibly  definite  areas  of 
disturbed  sensation.  Nothing  abnormal  was  found.  I  have  no 
fault  to  find  with  this  operation,  for  I  remember  some  twenty- 
odd  years  ago  having  caused  a  similar  operation  to  be  done  upon 
a  patient  who  presented  such  symptoms,  and  who  at  the  time  of 
the  operation  revealed  nothing  but  a  very  much  thickened  dura 
and  a  formation  of  tense  fibrous  strands  on  the  inner  surface  of  the 
laminse.  In  this  same  instance  there  was  a  distinct  improvement 
in  the  carriage  and  in  the  general  condition  of  the  patient  after 
the  operation.  In  this  present  case  no  improvement  was  noted 
after  the  operation:  the  patient  became  worse,  the  affection  in  the 
cervical  regions  evidently  becoming  much  more  severe  until  he  was 
compelled  to  come  to  the  hospital  for  relief. 

His  condition  on  admission  may  be  summarized  briefly  as  fol- 
lows: Rigidity  of  the  neck;  marked  limitation  of  movement  of 
the  upper  extremities;  pain  along  the  com-se  of  both  brachial  plex- 
uses; exaggerated  biceps  and  wTist-jerks;  gait  somewhat  spastic; 
lively  deep  reflexes  in  lower  extremities;  Achilles  reflexes  very 
lively;  abdominal  reflexes  also  lively;  entire  vertebral  column  rigid, 
with  tenderness  over  cervical,  lumbar,  and  sacral  spines;  scar  of 
operation  over  lower  half  of  thoracic  region;  hyperesthesia  and 
hj^eralgesia  and  increased  sensitiveness  to  cold  over  both  lower 
extremities  anteriorly  and  posteriorly  from  the  level  of  the  crest  of 
the  ilia.  The  Wassermann  reaction  of  the  blood  was  +  +  +  +. 
The  roentgen-ray  findings  were:  "INIarked  degree  of  spondylitis 
in  the  4th,  5th,  and  6th  cervical  vertebrae;  in  the  11th  and  12th 
thoracic  and  in  the  1st  lumbar  vertebrae;  an  apparent  diminution 
in  size  of  the  5th  lumbar  vertebrae." 

Once  the  specific  character  of  the  blood  was  determined  active 
treatment  was  instituted,  the  patient  receiving  intravenous  and 
intramuscular  injections,  and  the  result  has  been  most  gratifying, 
the  patient  at  the  present  time  being  able  to  raise  his  arms  and  to 
use  his  hands,  and  has  also  begun  to  move  his  head  quite  freely. 

Another  patient  whose  disease  was  of  special  interest  was  A.  P., 
aged  thirty-four  years,  a  clerk,  who  was  admitted  to  Mt.  Sinai 
Hospital  on  October  29,  1912.  He  was  then  married  four  and  a 
half  years;  had  no  children;  his  wife  has  had  no  miscarriages.    His 

2  In  February,  1916. 
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family  history  was  practically  negative.  According  to  his  own  state- 
ment he  had  acquired  gonorrhea  and  syphilis  about  ten  years 
previously.  He  received  at  that  time  ten  mercurial  injections 
and  was  given  mercury  by  mouth.  So  far  as  he  knows  there  were 
no  secondaries.  About  eight  months  before  admission  to  the  hos- 
pital he  had  painful  stiffness  of  the  neck  lasting  three  weeks.  Four 
months  ago  the  pain  returned  and  was  located  in  the  upper  part 
of  the  back  and  neck  radiating  to  the  collar-bone  and  middle  of 
both  arms.  The  pain  was  persistent,  worse  at  night,  and  was 
aggravated  by  any  sudden  jar  or  rotation  of  the  head.  He  also 
stated  that  during  the  past  few  weeks  he  had  some  difficulty  in 
swallowing  food,  as  he  thought,  because  of  some  swelling  in  the 
throat.  He  had  no  fever  or  cough,  but  occasionally  had  some 
night  sweats.  There  was  no  dyspnea,  no  bladder  disturbances, 
and  no  sensory  disturbances. 

The  patient  presented  a  marked  limitation  of  motion  of  the  head 
in  every  direction.  The  head  was  practically  fixed.  Behind  the 
middle  of  the  left  sternomastoid  muscle,  and  also  on  the  right  side 
in  the  same  position,  there  was  a  small,  hard,  nodular  mass.  There 
was  marked  tenderness  to  pressure  over  the  upper  four  cervical 
spines,  a  marked  prominence  of  the  second  cervical,  and  a  slight 
right  scoliosis  in  the  cervical  region.  His  gait  was  normal  except 
for  his  modified  carriage.  The  reflexes  were  normal  and  there  were 
no  other  objective  symptoms. 

The  swelling  on  both  sides  of  the  neck,  the  pain  on  pressure  on 
both  sides  of  the  spines,  pointed  strongly  to  an  involvement  of  the 
vertebrae.  Shortly  after  admission  the  Wassermann  reaction  of 
the  blood  was  positive;  the  cerebrospinal  fluid  was  negative.  The 
roentgen  picture  as  developed  by  Dr.  Jaches  showed  that  the  body 
of  the  fourth  cervical  vertebra  was  greatly  destroyed,  more 
markedly  on  the  left  than  on  the  right  side.  The  lower  part  of  the 
third  and  the  upper  part  of  the  fifth  vertebrae  were  slightly  eroded. 

The  patient  was  put  on  salvarsan  treatment.  On  November  4 
he  was  given  0.4  intra^■eneously;  on  November  15,  0..3,  and  on 
November  27,  0.4.  After  the  first  injection  the  pain  was  distinctly 
lessened;  after  the  second  we  noticed  a  marked  improvement,  and 
after  the  last  treatment  the  condition  showed  very  satisfactory 
improvement.  He  was  discharged  from  the  hospital  on  December 
4,  able  to  move  his  head  in  every  direction  and  entirely  free  of 
pain.  He  returned  to  the  hospital  for  obser^'ation  a  number  of 
times.  A  second  series  of  roentgen-ray  plates  proved  that  the  bone 
process  was  undergoing  resorption.^  If  all  signs  do  not  fail  us  it  is 
fair  to  claim  that  in  this  the  \\Ty-neck  was  due  to  s\'philitic  caries 
of  the  cervical  vertebrae. 

Resembling  this  very  case  is  that  of  another  patient,  aged  fifty- 

'  The  roentgen-ray  e\'idence  of  improvement  in  this  case  was  most  convincing. 
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six  years,  J.  R.  H.,  who  gave  a  distinct  luetic  history,  and  whose 
symptoms  were  not  unlike  those  previously  recorded.  He  com- 
plained of  pain  in  the  left  shoulder  radiating  do\Mi  the  left  arm; 
of  weakness  in  the  left  upper  extremity,  and  of  pain  in  the  back, 
for  two  months  previous  to  admission  to  the  hospital ;  also  of  pares- 
thesia in  the  right  lower  extremity. 

On  examination  we  found  tenderness  in  the  left  shoulder;  wasting 
of  the  muscles  of  the  left  shoulder  girdle  and  of  the  left  forearm; 
distinct  wasting  of  the  ihenar  and  hypothenar  eminences,  and  wast- 
ing of  the  interrossii.  The  grip  of  the  left  hard  was  weak.  There 
was  also  hyperesthesia  of  the  right  half  of  the  scalp  and  of  the  right 
upper  extremity  except  in  the  hand.  The  Wassermann  reaction 
of  the  blood  and  of  the  spinal  fluid  was  negative,  but  there  was 
distinctly  increased  lymphocytosis  of  the  cerebrospinal  fluid  and 
97  per  cent,  lymphocytes. 

In  this  case  again  the  roentgen-ray  examination  revealed  a  spon- 
dylitis of  the  5th,  Gth,  and  7th  cervical  vertebrae  and  a  very  slight 
lesion  in  the  third  and  fourth  cervical.  In  such  a  case  as  this  there 
may  be  some  doubt  as  to  whether  we  can  positively  claim  that  the 
spondylitis  is  of  specific  origin,  although  there  is  considerable 
temptation  to  put  such  a  case  as  this  in  this  category,  and,  indeed, 
it  leads  us  to  suspect  that  a  number  of  the  cases  of  generalized 
spondylitis  of  unknown  origin  may,  on  closer  examination,  prove 
to  be  specific. 

After  setting  aside  the  specific  cases  of  spondylitis  a  number  of 
others  remain,  occurring  in  middle  age  both  in  men  and  in  women, 
possibly  a  little  more  frequently  in  the  former,  exhibiting  rigidity 
of  the  spine,  radiating  pains,  slight  kyphosis,  and  varying  in  inten- 
sity of  deformity  from  very  slight  to  such  forms  as  bear  the  closest 
possible  resemblance  to  the  t^-pical  cases  of  spondylose  rhizo- 
melique.  The  recognition  of  these  cases  is  dependent  very  largely 
upon  the  roentgen-ray  findings,  and  here  the  irregularity  in  con- 
tour of  the  vertebrae,  the  evidences  of  osteophytic  growths,  the 
slight  lipping  of  the  vertebrae,  lead  to  the  correct  diagnosis.  There 
is  no  doubt  that  in  these  forms  as  well  as  in  the  specific  there  is 
considerable  exudate,  considerable  thickening  of  the  periosteum  and 
of  the  meninges,  all  of  which  is  not  revealed  on  the  roentgen-ray  plate. 
And,  on  the  other  hand,  it  is  also  fair  to  assume  that  this  same  diag- 
nosis may  be  found  in  persons  who  present  no  tangible  bone  or  nerve 
symptoms  I  suspect  that  in  many  cases  the  symptoms  are  due  to 
the  exudate  and  to  the  thickened  meninges  rather  than  to  the  altered 
condition  of  the  vertebrae  themselves  that  are  shown  more  or  less 
distinctly  on  the  roentgen-ray  plate.  The  same  roentgen-ray 
findings  also  occur  in  the  senile  period,  at  least  as  frequently  in 
women  as  in  men,  and  are  often  associated  with  other  arthritic 
changes  that  are  common  in  this  period  of  life.  ^Ye  have  found 
these  senile  forms  of  spondylitis  in  a  number  of  elderly  persons 
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who  have  either  presented  symptoms  of  sciatica,  changes  in  the 
sacro-iHac  juncture,  or  symptoms  pointing  to  a  lumbar  arthritis. 
The  occurrence  of  spondylitis  deformans  in  association  with  a 
general  arthritis  deformans  goes  without  saying. 

Considering  the  etiological  factor  in  all  of  these  forms  of  spondy- 
litis, barring  the  specific,  it  is  reasonable  to  suppose,  as  some  of 
the  French  and  German  writers  have  maintained,  that  many  of 
them  are  expressions  of  some  chronic  infection*.  Some  such  have 
been  reported  as  occurring  after  streptococcic  pleuritis  and  after 
scarlet  fever,  diphtheria,  measles,  and  whooping  cough.  That  some 
of  them  may  be  of  gonorrheic  origin  must  also  be  admitted. 

I  am  willing  to  join  those  who  believe  that  very  few  of  these 
cases  will  prove  to  be  allied  to  the  purely  rheumatic  disorders 
and  yet  cases  do  occur  in  which  an  ordinary  spondylitis  appears 
in  association  with  general  articular  rheumatism.  For  that  reason, 
if  for  no  other,  it  will  not  do  to  discard  wholly  the  group  of 
rheumatoid  spondylitis. 

The  difficulty  that  arises  in  the  differential  diagnosis  is  concerned 
chiefly  with  the  question  of  deciding  whether  or  not,  in  a  given  case, 
we  are  confronted  with  spondylitis  or  with  spinal  neoplasm.  In 
primary  neoplasm  of  the  cord  there  would  be  very  little  difficulty. 
The  roentgen  plates  often  do  not  offer  the  expected  help.  In  many 
instances  we  have  observed  spondylitic  processes  in  the  vicinity 
of  spinal  neoplasm.  The  entire  and  more  rapid  march  of  the 
symptoms  will,  as  a  rule,  point  the  way  to  the  correct  diagnosis. 
But  particularly  in  the  cases  of  secondary  carcinomatous  and 
sarcomatous  deposits  a  mistaken  diagnosis  can  be  made  readily 
enough,  although  even  in  these  forms  the  more  rapid  progress  of 
the  symptoms  and  the  early  involvement  of  the  spinal  cord  and 
relatively  slight  involvement  of  the  vertebrse  will  turn  the  scales 
in  favor  of  neoplasm  rather  than  of  spondylitis. 

So  far  as  the  treatment  of  these  cases  is  concerned  the  specific 
cases  should  be  treated  most  vigorously  by  intravenous  injections 
of  salvarsan,  combined  with  intramuscular  injections  of  mercury  or 
by  inunctions.  The  non-specific  cases  must  be  treated  either  by 
simple  rest,  by  intense  heat,  or  by  such  measures  as  it  is  entirely 
within  the  province  of  the  orthopedic  surgeon  to  suggest. 

^  Dr.  Nathan's  views  on  the  infectious  origin  of  chronic  spoudyHtis  as  reported 
at  this  same  meeting  are  of  great  value. 
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THE    NEUROLOGICAL    CONDITION    ASSOCIATED  WITH  POLY- 
ARTHRITIS AND  SPONDYLITIS.! 

By  Philip  William  Nathan,  M.D., 

NEW    YORK    CITY. 

(A  Clinical  and  Experimental  Study  from  the  Montefiore  Home  and  Hospital,  and 
the  Carnegie  Laboratory,  Pathological  Department.) 

That  symptoms  referable  to  the  nervous  system  are  not  infre- 
quently associated  with  both  acute  and  chronic  joint  disease  has 
been  recognized  b}^  all  those  who  have  studied  these  conditions. 
Even  the  earliest  writers  comment  upon  this  association  and  specu- 
late upon  the  interrelation  of  these  conditions.  However,  even 
with  the  improved  methods  of  clinical  investigations  and  the  more 
intensive  studies  of  modern  times,  the  nerve  conditions  associated 
with  acute  and  chronic  arthritis  have  not  been  definitely"  deter- 
mined, and  the  relation  between  nerve  and  articular  conditions 
still  remains  unexplained. 

This  is  true  not  only  of  the  acute  and  chronic  polyarticular  con- 
ditions which  do  not  seriously  involve  the  spine,  but  in  spite  of  the 
impetus  given  to  the  study  of  the  arthritides  of  the  spine,  by  the 
researches  of  Bechterew,  Strumpel,  and  P.  jNIarie,  it  also  remains 
true  of  the  neural  phenomena  of  vertebral  arthritis. 

Nearly  all  the  writers  upon  these  conditions  content  themselves 
with  the  mere  statement  that  certain  symptoms  referable  to  the 
nervous  system  occur  in  cases  of  mono-  and  polyarthritis;  and 
those  who  comment  upon  the  causal  relationship  between  these 
conditions  at  all  seem  content  to  follow  Charcot  in  his  view  that  the 
neural  symptoms  are  due  to  the  reflex  influence  of  the  arthropathy. 

This,  in  spite  of  the  fact  that  there  are  numerous  cases  on  record 
which  show  definitely  that  the  neural  symptoms  cannot,  for  obvi- 
ous reasons,  be  due  either  directly  or  indirectly  to  the  arthritis 
itself.  So,  for  instance,  there  are  not  a  few  reports  of  amyotrophic 
lesions  associated  with,  but  in  no  way  corresponding  to,  the  dis- 
tribution of  arthritis  following  gonorrhea;  and  there  is  not  an 
insignificant  literature  upon  the  same  nem-al  lesions  which  have 
followed  infections  in  which  the  joint  lesions  have  been  evanescent 
or  absent  entirely. 

My  own  experience  has  led  me  to  believe  that,  aside  from  the 
atrophy  and  h}^ertonia  which  can,  with  more  or  less  propriety, 
be  attributed  to  reflex  action,  neurological  symptoms  are  frequent 
accompaniments  of  polyarthritic  conditions;  that  these  symptoms 
are  definite,  and  that  they  bear  a  definite  relation  to  the  underlying 
morbid  process. 

>  Read  before  the  New  York  Neurological  Society,  December  7,  1915. 
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These  neurological  phenomena,  which  for  the  most  part  consist 
of  muscular  atrophy  with  spasticity,  vasomotor  irritation,  and  dis- 
turbed sensation,  may  be  associated  with  either  acute  or  chronic 
polyarthritis. 

During  the  acute  stages  when  the  joint  symptoms  and  the  gen- 
eral reaction  is  marked  the  neural  symptoms  are  rarely  looked  for, 
and  for  this  reason  not  often  described.  Since  I  have  made  a  prac- 
tice of  making  a  neurological  examination  of  all  patients  vnth 
polyarthritis,  I  have  found  transient,  and  more  or  less  permanent, 
spastic  atrophic  phenomena,  evidently  not  of  reflex  origin,  in  a 
considerable  number  of  cases  of  acute  polyarthritis.  The  symptoms 
are  not  present  in  all,  and  in  a  considerable  number  of  cases  they 
are  mild  and  continue  only  for  a  short  time;  in  a  certain  percentage 
of  the  cases,  however,  they  are  pronounced  and  definite.  The 
following  abstract  of  the  history  of  a  case  of  acute  goneitis  seen  in 
a  ward  of  one  of  our  best  city  hospitals  illustrates  both  the  tendency 
to  overlook  these  symptoms  entirely  and  the  usual  symptom- 
complex  during  the  early  stages. 

A.  B.  became  suddenly  ill  with  intense  pain  running  down  the 
left  lower  extremity  from  the  pelvis  to  the  foot;  the  following  day 
the  left  knee  became  swollen  and  extremely  sensitive;  he  had  high 
temperature  and  marked  general  indisposition.  He  was  brought  to 
the  hospital,  where  he  was  given  the  usual  antirheumatic  treat- 
ment. The  pain  and  the  swelling  of  the  knee  gradually  subsided, 
but  did  not  wholly  disappear.  \Yhen  I  saw  him,  three  weeks  after 
admittance,  he  complained  of  pain  in  the  knee  and  weakness  in 
attempting  to  walk.  The  patella  and  Achilles  reflexes  wer:  mark- 
edly exaggerated,  and  he  had  an  inexhaustible  ankle-clonus  on 
both  sides.    The  condition  gradually  improved. 

I  have  found  similar  spastic  paretic  conditions,  involving  either 
the  upper  or  lower  extremities,  associated  with  joint  infections  as 
sequelse  of  gonorrhea,  pneumonia,  sepsis,  and  typhoid  fever.  In 
some  instances  the  neuromuscular  phenomena  were  the  only  neu- 
rological symptoms;  more  often  there  were  also  symptoms  referable 
to  irritation  of  the  sensory  nerves  (hj^jeresthesia,  radicular  and 
lancinating  pains),  and  occasionally  vasomotor  and  so-called  trophic 
skin  disturbances  (localized  h\'peridrosis,  glossy  skin,  and  edema) 
were  also  present. 

The  phenomena  of  vasomotor  irritation  are  not  likely  to  occur 
during  the  early  stages  of  the  chronic,  and,  with  the  exception  of 
the  hyperidrosis,  are  rare  in  the  acute  self-limiting  conditions. 

In  a  very  considerable  number  of  the  acute  infections  the  phe- 
nomena of  neural  irritation  ultimately  subside  irrespective  of  the 
outcome  of  the  joint  disease.  In  some  cases,  however,  the  neuro- 
logical condition  persists  much  longer  than  the  joint  abnormality, 
and,  in  certain  cases,  muscular  atrophy  and  spasticity  remain  as 
the  only  permanent  change. 
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A  fairly  large  number  of  the  cases  of  clironic  deforming  arthritis 
are  accompanied  by  musuclar  atrophy  and  a  varying  degree  of 
spasticity.  The  location,  the  duration,  and  the  intensity  of  these 
neurological  symptoms  are  extremely  variable;  and  though  in  some 
instances  their  intensity  and  distribution  correspond  to  the  joint 
involvement,  in  a  large  proportion  of  the  cases  the  two  morbid 
phenomena  are  independent  of  each  other.  Thus,  in  some  cases 
the  joints  of  the  upper  extremity  only  are  involved,  but  the  atrophy 
and  spasticity  are  present  in  the  lower  extremities  as  well;  and 
not  infrequently  the  abdominal  and  facial  muscles  are  also  involved. 
In  many  of  the  cases  muscular  atrophy  and  spasticity  is  the  ear- 
liest symptom.  It  not  only  precedes  the  joint  involvement  by  a 
considerable  interval,  but  it  may  remain  the  most  prominent  symp- 
tom throughout  the  course  of  the  disease.  And  I  not  infrequently 
see  patients  with  marked  disability,  supposedly  due  to  polyarthritis, 
in  whom  the  joint  disease  is  insignificant,  the  disability  being 
entirely  due  to  muscular  atrophy,  spasticity,  and  permanent  muscu- 
lar shortening.  This  is  unusually  well  illustrated  in  the  following 
case: 

M.  jNL,  male,  aged  twenty-eight  years.  Admitted  to  Monte- 
fiore  Home,  March  6,  1914.  The  disease  began  with  pain  in  the 
right  thenar  eminence  three  years  ago.  Pain  gradually  extended 
first  up  the  right  arm,  and  within  three  or  four  days  all  four  extremi- 
ties were  involved.  The  hands,  knees,  and  feet  were  swollen.  Pain 
and  swelling  subsided  after  a  few  w^eeks.  He  then  noticed  that  his 
extremities  were  stiff  and  weak  and  he  was  unable  to  walk.  He 
complains  that  he  has  grown  weaker  and  more  stiff  during  the  past 
three  years,  though  he  has  no  pain  when  he  is  quiet  or  when  the 
passive  motion  in  the  joints  is  not  forced. 

Chief  Complaints.  Stiffness  and  weakness  of  extremities.  Ina- 
bility to  walk. 

Physical  Examination.  Heart,  lungs,  and  abdominal  organs 
show  no  abnormalities.  Blood-pressure,  122;  Wassermann,  nega- 
tive. Contraction  palmar  facia  of  right  hand;  marked  atrophy  of 
thenar  hypothenar  eminences  and  the  interossei  of  both  hands. 
Both  elbows  are  flexed  to  right  angle  by  muscular  shortening  or 
contracture;  the  motion  is  not  limited  by  actual  joint  changes,  and 
is  not  painful  unless  forced  beyond  the  limits  maintained  by  muscle 
shortening.  In  the  shoulders  there  is  limitation  of  abduction  only, 
the  other  motions,  particularly  rotation,  being  free.  Both  hips  are 
flexed  to  almost  a  right  angle,  extension  being  limited  by  shortening 
of  the  flexor  muscles.  Abduction  is  also  limited  by  adductor  con- 
traction; all  other  motions  are  free,  and  there  are  no  evidences  of 
active  disease  in  the  hips.  Both  knees  flexed,  the  hamstrings  are 
contracted,  and  motion  is  further  limited  by  change  in  the  joint 
structures.  The  feet  show  no  signs  of  joint  disease.  Motion  in  the 
spine  is  partially  limited.    There  is  marked  muscular  atrophy  and 
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marked  exaggeration  of  the  reflexes  in  all  four  extremities  and 
ankle-clonus  on  the  left  side.  He  is  unable  to  walk  because  of  the 
weakness  and  spasticity.  The  very  insignificant  changes  in  the 
knee  are  the  only  evidence  of  permanent  arthritic  condition. 

Such  a  marked  degree  of  spastic  paresis  without  other  lesions  is, 
of  course,  unusual.  But  spastic  paretic  phenomena  are  not  uncom- 
mon accompaniments  of  all  forms  of  chronic  deforming  arthritis. 
It  is  true  they  are  not  present  in  all  cases,  and  when  present  they 
are  usually  mild  in  character;  they  may,  however,  be,  as  in  the 
case  just  cited,  so  marked  that  they  completely  overshadow  the 
joint  condition.  Occasionally,  indeed,  as  in  the  following  case,  the 
segmental  nature  of  the  lesion  is  even  more  strongly  suggested  by 
the  clinical  phenomena: 

B.  C,  male,  aged  forty  years.  Admitted  to  ]Montefiore  Home 
December  19,  1913.  One  year  ago  he  began  to  have  pains  in  the 
fingers  of  the  right  hand,  but  continued  to  work.  Soon  afterward 
he  noticed  a  swelling  of  the  joints  between  the  proximal  and  middle 
phalanges  of  the  index,  middle,  and  ring  fingers.  The  pain  and 
swelling  increased  in  severity  and  soon  extended  to  his  right  elbow 
joint  and  then  to  his  right  shoulder.  The  above  joints  also  became 
somewhat  swollen.  Following  this  his  neck  became  somewhat  rigid, 
and  he  began  to  have  severe  pains  in  his  left  chest.  He  was  sent 
to  Gouvenor  Hospital,  where  he  remained  for  six  months.  Under 
treatment  there  was  considerable  improvement,  and  he  was  able 
to  go  back  to  work  again. 

He  worked  for  about  two  weeks,  when  his  knees  became  very 
painful  and  swollen,  so  that  he  could  not  walk.  Soon  after  his  hips, 
ankles,  and  the  fingers  of  the  right  hand  became  involved. 

Status  taken  by  Dr.  Elliot:  No  cardiac,  renal,  or  pulmonary 
symptoms. 

Right  hand:  Linear  globular  swelling  of  the  proximal  midpha- 
langeal  joints.  Carpophalangeal  and  phalangeal  joints  of  the  thumb 
enlarged  and  sensitive  to  pressure.  Distal  phalangeal  joint  is 
enlarged.    ]\Iotion  is  restricted. 

Right  elbow  can  be  flexed  to  an  angle  of  45  degrees  and  can  be 
extended  to  135  degrees.    Supination  and  pronation  restricted. 

^Motion  in  right  shoulder  somewhat  restricted,  but  all  movements 
are  present. 

The  conditions  in  the  left  hand  and  fingers  are  the  same  as  in  the 
right.  There  is  more  fulness  of  the  metacarpophalangeal  joints  of 
the  index  finger.  Flexion  and  extension  is  apparently  normal. 
Supination  and  pronation  restricted  on  account  of  pack  in  carpo- 
radial  joint.  ^Motion  in  the  left  elbow  and  shoulder  practically 
normal. 

^Motion  in  both  ankles  is  painful.  Passive  motion  is  normal. 
Both  knees  are  painful  to  pressure;  contour  is  obliterated  by  swell- 
ing and  doughy  in  character.    The  patellee  are  mobile. 
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There  is  thickening  of  the  periosteum  of  both  ilia,  and  they  are 
very  sensitive  to  pressure. 

Urine:  Negative  for  albumin,  sugar,  indican.  IMicroscopic 
examination  negative. 

Blood-pressure,  120. 

Wassermann:  Negative. 

Blood:  Hemoglobin,  85.  Red  blood  cells,  4,400,000.  White  blood 
cells,  10,200;  neutrophiles,  60;  eosinophiles,  2;  small  Iymphoc}i;es, 
20;  large  lymphocytes,  14;  large  mononuclear  leukocytes,  2;  baso- 
lymphocytes,  1;  myelocytes,  1. 

Status  when  he  came  on  my  service  (January,  1915)  was  as 
follows : 

General  condition  poor.  He  walks  with  marked  spastic  gait  and 
can  only  get  around  with  considerable  difficulty.  He  has  no  pain 
when  quiet,  but  has  considerable  pain  on  flexion  and  extension  of 
the  knee.  He  can  voluntarily  extend  the  knee  after  some  effort, 
when  it  becomes  stiff  in  the  extended  position.  After  much  effort 
he  can  gradually  flex  the  knee  after  it  has  been  extended,  when  the 
knee  becomes  stiff  in  the  flexed  position;  that  is,  he  has  alternate 
flexor  and  extensor  spasm  of  the  muscles  of  the  knee. 

A  similar  condition  exists  in  the  right  hand.  As  a  rule,  he  has 
spasm  of  the  extensions  of  the  fingers.  When,  however,  the  flexors 
are  irritated  (struck  with  a  percussion  hammer  a  few  times)  the 
spasm  leaves  the  extensors  and  affects  the  flexor  muscles.  The 
left  hand  is  free.  The  right  abdominal  reflex  is  much  more 
marked  than  the  left.  There  is  marked  muscular  atrophy  of  the 
muscles  of  the  right  hand,  arm,  and  both  lower  extremities. 

The  spine  is  somewhat  stiff,  but  not  completely  immobilized. 
There  is  pain  on  percussing  the  spines  in  the  upper  dorsal  and 
dorsolumbar  regions.  There  are  no  signs  of  active  joint  disease 
anywhere. 

Such  motor  phenomena  as  I  have  here  illustrated  may  or  may 
not  be  accompanied  by  sensory  and  vasomotor  disturbances.  Radic- 
ular and  lancinating  pains  are  very  often  present  in  acute  poly- 
arthritis and  during  the  early  stages  of  chronic  deforming  arthritis. 
Paresthesia,  particularly  akroparesthesia,  are  very  common;  and 
transient  and  long-continued  hyperesthesias  are  present  in  a  very 
large  proportion  of  the  cases.  Definite  segmental  areas  of  anesthesia 
are  here,  as  in  analogous  conditions,  difficult  to  demonstrate. 

Vasomotor  symptoms  and  the  so-called  trophic  skin  lesions  are 
not  as  common  as  the  other  neurological  symptoms.  When  they 
are  present  there  is  always  some  neuromuscular  abnormality,  though 
such  symptoms  may  exist  without  signs  of  sensory  involvement. 
The  gravest  cases  of  so-called  rheumatoid  arthritis  are  those  in  which 
severe  generalized  joint  involvement  is  associated  with  spastic 
paretic  and  vasomotor  changes.  In  these  cases  the  muscular 
atrophy  is  often  extreme,  the  skin  is  thin  and  markedly  edematous 
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or  glossy,  and  the  blood-pressure  remarkably  reduced.  Decubitus 
ulcerations  of  the  skin,  degeneration  of  the  nails,  etc.,  make  the 
condition  of  the  patients  pitiable.    Fig.  1  shows  the  extreme  atrophy 


Fig.  1. — Extreme  muscular  atrophy,   pigmentation  and  ulceration  of  the  skin    in 
deforming  arthritis  with  radicular  involvement. 


Fig.  2. — Neurotrophic  edema,  ulceration,  and  pigmentation  of  the  skin  in  a  case  of 
deforming  polyarthritis  with  radicular  involvement. 


and  trophic  skin  disturbance  in  such  a  case.  Fig.  2  shows  another 
case  of  chronic  deforming  arthritis  with  amyotrophy  and  (so-called) 
neurotic  edema. 
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Various  combinations  and  all  degrees  of  these  evidently  organic 
neurological  phenomena  are  to  be  found  in  the  various  forms  of 
polyarthritis.  They  occur  in  cases  with  and  without  evident  verte- 
bral involvement;  they  may  be  severe  in  cases  of  mild  joint  disease; 
they  may  be  mild  or  absent  in  long-continued  and  severe  forms  of 
generalized  arthritis;  they  may  be  transient  or  permanent;  and 
they  may  or  may  not  be  combined  with  signs  of  organic  disease 
(heart,  kidneys,  etc.)  elsewhere.  ^Moreover,  though  the  condition 
may  soon  become  stationary  or  completely  disappear,  after  the 
signs  of  general  illness  have  subsided  and  the  joint  symptoms  are 
no  longer  progressive  there  are  cases  in  which  the  neurological 
condition  progresses  just  as  it  does  in  amyotrophic  spinal  condi- 
tions, invading  segments  from  above  downward,  or  vice  versa,  with 
or  without  definite  regularity. 

To  judge  from  the  variability  of  the  neurological  symptoms  the 
deleterious  influence  which  attacks  the  spinal  nervous  system  in 
these  cases  must  vary  considerably  in  intensity,  the  region  or  regions 
it  attacks,  and  the  manner  in  which  it  produces  the  pathological 
changes.  However,  notwithstanding  the  extreme  variability  in 
location  and  intensity,  the  fundamental  constituents  of  the  neuro- 
logical symptom-complex  are  practically  always  the  same,  namely, 
a  hypertonic  paretic  condition  with  or  without  disturbed  sensation, 
and  vasomotor  and  trophic  skin  abnormalities. 

Only  in  rare  instances  does  one  find  definite  areas  of  anesthesia 
associated  with  a  h\"pertonic  condition,  and  equally  infrequent  are 
flaccid  paralyses  of  individual  muscles,  with  or  without  hypertonic 
conditions  elsewhere.^ 

If  now  we  turn  to  the  symptoms  which  are  present  in  the  evi- 
dently vertebral  arthritides  we  find  the  same  variability  as  to  the 
intensity  and  to  the  location  of  these  conditions,  and  the  same 
absence  of  a  definite  relation  between  the  intensity  and  in  many 
cases  even  in  the  location  of  the  neural  and  articular  lesions.  Since 
Bechterew,  Striimpel,  and  P.  ^Nlarie  have  published  their  findings 
the  literature  on  this  subject  has  grown  steadily  more  unwieldy; 
many  classifications  of  the  vertebral  condition  both  as  it  relates  to 
character  of  vertebral  involvement,  to  the  joint  involvement  else- 
where, and  as  it  relates  to  the  neurological  status,  have  been  pro- 
posed, but  so  far  no  one  has  been  able  to  show  that  there  is  a  definite 
relation  between  these  conditions. 

The  symptoms  described  by  Bechterew  are  fundamentally  the 
same  as  those  we  have  just  shown  to  be  associated  with  arthritic 
conditions  generally,  namely,  spastic  atrophic,  hypertonic,  and 
irritative  sensory  phenomena,  with  occasional  anesthesia  and  flaccid 
paresis. 

*  In  a  case  recently  admitted  to  the  Montefiore  Home  there  was  a  paretic  condition 
of  the  left  gastrocnemius  muscles,  absent  Achilles  reflex,  associated  with  polyarthritic 
and  spastic  paretic  changes  elsewhere. 
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From  my  own  material,  which  is  considerable,  and  from  the  case 
reports  I  have  been  able  to  find  in  the  literature,  the  neurological 
condition  apparently  bears  absolutely  no  definite  relation  to  the 
character  of  the  joint  lesions.  Definite  nerve  symptoms  may  be 
present  in  cases  with  marked  spinal  stiflFness,  with  kyphosis,  lor- 
dosis, or  lateral  deviations  of  the  spine;  they  may  be  totally  absent 
in  cases  presenting  exactly  similar  ankylotic  and  deforming  con- 
ditions.   Cases  with  practically  very  little  deformity  without  any 


Fig.  3. — Infectious  arthritis  of  the  spine  with  complete  ankylosis.  There  is  no 
radicular  involvement  and,  except  for  the  deformity  and  stiffness  of  the  spine,  this 
man  is  perfectly  well. 

ankylosing  condition  may,  on  the  other  hand,  present  marked 
motor  and  sensory  abnormalities,  while  others  with  complete  bony 
ankylosis  of  the  bodies  of  the  vertebrae  and  even  the  costovertebral 
joints  may  show  no  neurological  change  whatsoever.  Fig.  3  is  a 
picture  of  a  negro  with  complete  vertebral  ankylosis  and  marked 
k\T)hosis  without  neural  involvement.  This  boy  continues  his 
occupation  as  newsboy  without  apparent  discomfort. 

Nor  does  the  fact  that  the  hips  or  the  shoulders  are  involved 
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seem  to  bear  any  relation  to  the  presence  or  absence  of  the  neuro- 
logical symptoms.  These  symptoms  are  just  as  often  conspicuous 
in  the  types  of  Striimpel  and  INIarie  as  they  are  in  the  one  described 
by  Bechterew/  and  equally  as  often  totally  absent  in  the  final 
stages  of  the  conditions. 

As  far  as  the  spondylitis  is  concerned  this  variability  of  the 
symptoms  may  be  partly  explained  on  the  ground  that  the  neural 
phenomena  may  be  present  during  the  early  stages  of  the  disease 
and  disappear  at  some  later  time;  or,  on  the  contrary,  the  neuro- 
logical changes  may  come  on  insidiously,  when  they  will,  of  course, 
be  absent  during  the  early  stages.  Thus  it  will  depend  upon  the 
period  when  the  patient  comes  under  observation  whether  these 
symptoms  are  definitely  present  or  absent.  But  this  only  partly 
explains  the  condition  of  affairs,  for  it  does  not  account  for  the 
variability  of  the  symptoms  themselves  nor  for  the  fact  that  in 
some  cases  the  symptoms  are  absent  throughout  the  course  of  the 
morbid  process. 

I  have  for  sometime  thought  that  all  the  peculiarities  here  enu- 
merated could  be  readily  explained  upon  purely  anatomical  and 
mechanical  grounds,  but  the  difficulty  in  procuring  autopsies  in 
such  cases  has  made  the  actual  demonstration  of  the  lesions  in  the 
human  subject  impossible. 

It  must  be  evident  to  everyone  who  has  had  neurological  experi- 
ence that  the  neural  symptoms  here  described  must  be  due  to 
nerve-root  irritation  or  compression,  and  in  the  very  severe  cases, 
perhaps  actual  spinal-cord  compression.  Curiously  enough,  few  of 
the  WTiters  upon  this  subject  have  thus  interpreted  these  symp- 
toms; nor,  except  in  a  few  instances,  are  the  conditions  in  the 
epidural  space,  the  intravertebral  foramina,  and  the  costovertebral 
joints  considered  in  the  autopsy  reports  to  be  found  in  the  litera- 
ture. It  is  not  surprising,  therefore,  that  actual  neurological  findings 
have  been  for  the  most  part  negative,  and  the  actual  causal  rela- 
tion between  the  joint  and  neurological  conditions  has  remained 
unexplained. 

When,  therefore,  I  found  that  I  could  induce  chronic  non-suppu- 
rative  polyarthritis  in  animals,  I  immediately  determined  to  examine 
the  conditions  in  the  vertebrae  and  the  spinal  canal  in  order,  if 
possible,  to  demonstrate  morbid  changes  in  these  structures.  The 
results  of  these  investigations  are  here  presented. 

It  has  been  shown  by  J.  Koch  that  the  bone  marrow,  like  the  liver 
and  spleen,  is  influential  in  filtering  microorganisms  from  the  blood. 
Microorganisms  can  nearly  always  be  recovered  from  the  bone 
marrow  in  the  spongy  portions  of  the  bones,  when  they  have  been 
injected  into  the  blood  stream  of  animals,  and  they  are  practically 

'  Unless  one  chooses  to  classify  only  those  cases  of  spondylitis  with  neural  symptoms 
as  belonging  to  the  Bechterew  type. 
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always  found  in  these  situations  in  the  human  subject  dead  of  an 
infectious  disease. 

J.  Koch  was  enabled  to  produce  polyarticular  conditions  in  the 
dog  (much  resembling  acute  arthritis  in  man)  by  injecting  strep- 
tococci. In  a  number  of  his  animals  he  secured  polyarticular  con- 
ditions which  markedly  resembled  the  acute  polyarthritis  usually 
designated  as  acute  articular  rheumatism. 

The  results  of  my  own  experiments  confirm  the  findings  of  Koch 
in  every  particular.  I  have  found  that  following  the  injections  of 
hemolytic  streptococci  I  could  produce  various  forms  of  bone  and 
joint  lesions.  These  lesions  were  in  some  cases  acute,  in  others 
they  were  subacute  or  chronic.  Actual  suppuration  never  super- 
vened. Of  eighteen  dogs  which  received  the  streptococci  directly 
into  the  femoral  vein,  six  showed  both  clinical  and  postmortem 
bone  and  joint  abnormalities  in  the  spinal  column. 

After  a  stage  of  incubation  which  lasted  about  three  days,  all  the 
animals  had  a  rise  in  temperature  and  signs  of  general  indisposition. 
Following  the  initial  rise  in  temperature,  the  six  animals  which 
showed  the  vertebral  changes  postmortem  seemed  to  be  disinclined 
to  walk  and  also  seemed  weak  on  the  legs.  The  joints,  however, 
though  swollen,  were  not  apparently  painful,  and  the  disability  was 
evidently  due  to  weakness.  In  one  of  the  dogs  (dog  2  of  my  series  1) 
the  joints  were  apparently  unaffected.  But  this  particular  animal, 
like  the  others  which  had  spinal  involvement,  remained  weak  even 
after  the  temperature  had  subsided  (a  few  days  after  the  onset  of 
the  s\Tnptoms),  and  died  twenty-eight  days  after  the  injection  of 
the  bacteria. 

With  the  exception  of  the  last  mentioned  the  animals  with  spinal 
involvement  were  killed  on  the  eighth,  sixteenth,  twenty-first, 
forty-eighth,  and  ninetieth  day  after  injection,  respectively.^ 

The  conditions  of  the  bones  and  joints  generally  will  be  fully 
described  in  another  paper.  What  is  of  interest  here  as  bearing 
upon  the  spinal  condition  is  the  fact  that  during  the  earlier  stages 
of  the  disease,  besides  the  changes  in  the  epiphyseal  marrow,  the 
infection  involves  the  subperiosteal  region  of  the  epiphysis.  The 
inflammatory  condition  spreads  from  this  situation  to  the  region 
of  the  capsular  insertion  and  thence  directly  invades  the  capsule 
itself  and  the  joint  interior. 

Joint  swelling,  when  present,  is  due  not  alone  to  increase  of  the 
joint  fluid,  but  during  the  earlier  stages  it  is  due  to  peri-  and  para- 
articular exudate  as  well.  This  peri-  and  para-articular  exudate 
was  present  in  all  the  animals  which  showed  joint  involvement  at 
all,  when  the  animals  were  killed  during  the  early  stages  of  the 
disease.     The  exudate  was  not  bacteriologically  examined  in  my 


*  The  protocols   are   omitted   to   save  space.     They  tally,   with   the  exceptions 
mentioned,  with  those  of  Koch. 
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cases,  but  Koch  found  it  sterile  in  all  his  cases,  even  when  the 
streptococci  could  be  demonstrated  in  the  epiphysis. 

As  has  been  said,  in  six  of  my  cases  there  were  changes  in  the 
spine.  On  opening  the  spinal  canal  one  immediately  became  aware 
of  an  epidural  exudate.  The  epidural  areolar  tissue  was  markedly 
edematous,  of  a  gelatinous  consistency,  and  in  some  places  com- 
pletely filling  the  epidural  space  with  a  semisolid  opaque  mass. 
The  location  and  extent  of  the  edema  was  irregular.  In  one  case 
it  extended  continuously  from  the  middorsal  to  the  lumbar  region. 


Fig.  4. — Section  of  spinal  cord  showing  beginning  of    organization  of  the  exudate 

on  the  dura. 


In  the  others  the  exudate  was  discontinuous  and  involved  one  or 
more  areas,  varying  in  extent  and  location.  Except  where  the 
edematous  and  thickened  areolar  tissue  was  closely  adherent  to  the 
dura  the  dura  and  the  spinal  cord  showed  no  changes  microscop- 
ically. The  vertebral  veins  were  markedly  dilated  and  congested 
(Figs.  3  and  4). 

A  number  of  the  costovertebral  joints  were  involved  in  all  the 
cases.  These  presented  both  an  intra-  and  peri-  and  para-articular 
exudate  in  the  earlier  stages.    Later  there  was  considerable  thick- 
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ening  of  the  connective  tissue  in  their  neighborhood,  and  there  was 
distinct  beading  at  the  epiphyseal  junction  of  the  rib. 

The  periosteum  of  the  vertebral  bodies  was  distinctly  thickened 
in  a  number  of  situations.  Both  the  lower  and  the  upper  (i.  e.,  the 
celomic  and  the  side  facing  the  spinal  canal)  were  so  changed,  but 
the  location  and  extent  of  the  thickening  was  extremely  irregular. 
In  some  cases  (dog  3  which  died  on  the  twenty-eighth  day)  the 


Fig.  5.' — Epidural  surface  of  body  of  the  vertebra.  Exudate  under  the  periosteum 
and  in  the  epidural  space.  Dilated  vein  containing  thrombus.  The  hyperemia  and 
medullary  cell  proUferation  is  also  shown. 


bodies  of  nearly  all  the  thoracic  vertebrae  were  involved,  and  the 
surface  of  the  vertebrae  on  both  sides  present  a  somewhat  nodular 
appearance  macroscopically.  In  dog  1,  killed  on  the  eighth  day, 
the  thickening  of  the  periosteum  could  not  be  seen  macroscopically. 
In  dog  6  only  three  vertebrae  seemed  to  be  affected. 

The  affected  vertebrae  were  distinctly  softer  than  the  normal  in 
all  the  cases  and  could  be  sawed  through  with  considerably  less 
difficulty  than  those  of  the  normal  dog.    There  were  no  signs  of 
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actual  deformation  in  any  of  the  cases,  and  in  only  one  dog  (Xo.  6) 
was  there  any  evidence  of  involvement  of  the  vertebral  synchon- 
droses with  rather  insignificant  limitation  in  the  movements  of  the 
spine. 

Microscopically  the  structure  of  the  vertebral  bodies  showed 
changes  corresponding  to  those  found  in  the  epiphyseal  ends  of  the 
long  bones.  There  was  marked  increase  in  the  blood  supply  and 
gradually  increasing  h}T)erplasia  of  the  marrow  cells.    The  marrow 
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Fig.  6. — Exudate    surrounding   spinal    ganglion.      (a)    Vein    containing    thrombus. 
(b-c)   Extravasated  blood. 


cells  increased  in  numbers  until  they  completely  filled  the  marrow 
spaces,  and  continuing  to  proliferate  the  cells  encroached  upon  and 
gradually  displaced  the  bone  trabeculse.  Then  more  and  more  bone 
becomes  absorbed,  neighboring  marrow  spaces  become  confluent, 
and  the  bodies  of  the  vertebrae  become  rarefied.  In  some  situations 
the  rarefication  is  extreme  (for  instance  in  dog  5,  forty-eight  days), 
the  bone  trabeculse  are  very  few  in  number,  very  thin,  and  the  body 
of  the  vertebrae  almost  completely  made  up  of  lymphoid  marrow. 
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The  details  and  the  termination  of  the  marrow  changes  cannot  be 
described  at  the  present  time.  They  are,  as  has  been  said,  similar 
to  those  found  in  the  epiphysis  of  the  long  bones,  and  will  be  more 
fully  considered  in  another  paper.  One  fact,  however,  must  be 
emphasized,  namely,  the  changes  in  the  bone  may  subside  and  the 
bone  trabeculte  are  then  more  or  less  completely  restored. 

What  interests  us  particularly  at  the  present  time  are  the  sub- 
periosteal and  juxtaperiosteal  changes.  These  changes  affect  both 
the  celomic  and  the  epidural  sides  of  the  bodies  of  the  vertebrge, 
and  in  both  the  conditions  are  similar.  ]More  important,  because 
of  their  bearing  upon  the  neural  involvement,  are  the  morbid  con- 
ditions as  they  affect  the  epidural  periosteum.  Here,  as  elsewhere, 
the  disease  is  at  first  focal.  The  focus  may  spread  rapidly,  or  a 
number  of  foci  become  confluent,  and  there  is  a  considerable  hyper- 
emic  area.  Following  the  h^TJeremic  stage  the  subperiosteum 
becomes  edematous  and  as  the  pathological  process  advances  the 
adjacent  structures  become  edematous  as  well.  In  some  cases  the 
edema  subsides,  leaving  the  adjacent  tissue^  spaces  dilated,  or  the 
edematous  condition  is  followed  by  connective-tissue  proliferation, 
when  the  nodular  condition  of  the  periosteum,  referred  to  above, 
ensues. 

I  have  not  been  able  to  demonstrate  the  streptococci  in  the 
lesicns  here  described,  but  these  lesions  correspond  exactly  in  their 
essential  features  with  those  which  occur  elsewhere,  and  in  which 
J.  Koch  has  demonstrated  the  presence  of  the  injected  organisms. 

Coincident  with  the  subperiosteal  changes  the  tissues  in  the 
neighborhood  become  congested  and  edematous.  The  periosteum 
is  raised  from  the  underlying  bone  and  the  edema  spreads  to  the 
neighboring  areolar  tissue  in  the  epidural  space,  intravertebral 
notches,  etc.  It  is  to  be  noted  that  these  changes,  particularly  the 
exudate,  correspond  exactly  to  the  peri-  and  para-articular  exudate 
of  the  joints  of  the  extremities,  and  for  this  reason  the  exudate  is 
in  all  probability  sterile.  This  is  an  important  consideration,  for 
it  accounts  for  the  fact  that  the  actual  inflammation,  as  far  as  the 
findings  in  the  present  sferies  are  concerned,  did  not  extend  to  the 
dura. 

In  some,  but  not  in  all  tlie  cases,  the  epidural  exudate  became 
organized.  My  work  in  this  respect  is  not  complete,  l)Ut  so  far  as 
I  can  make  out  at  the  present  time  it  appears  that  the  epidural 
exudate  may  be  completely  absorbed,  or  it  may  become  generally 
or  locally  and  to  all  appearances  permanently  organized.  At  any 
rate  I  have  found  definite  signs  of  organization  and  localized  areas 
of  connective-tissue  proliferation  in  several  of  my  cases. 

The  condition  in  or  near  the  costovertebral  joints,  and  in  the 
neighborhood  of  the  intervertebral  notches,  differs  in  no  way  from 
those  just  described.  In  the  epiphyseal  ends  of  the  ribs  the  ten- 
dency to  connective-tissue  proliferation  and  permanent  periosteal 
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thickening  is  much  more  conspicuous  and  leads  to  the  condition 
referred  to  as  beading  of  the  ribs,  and  to  coarctation  of  the  inter- 
vertebral foramina. 

It  is  impossible,  w-ithout  greatly  exceeding  the  time  at  my  dis- 
posal, to  describe  the  microscopic  findings  in  detail.  It  is  evident 
that  the  morbid  conditions  in  the  spine  and  the  adjacent  tissue  in 
streptococcus  infection  in  the  dog  are  fundamentally  the  same  as 
those  found  in  other  parts  of  the  skeleton.  There  are  both  endosteal 
and  subperiosteal  processes  which  are  manifest,  clinically  and 
pathologically,  by  intra-,  peri-,  and  para-articular  joint  exudations 
in  the  early  stages,  and  which  are  followed  by  transient  relaxation 
or  more  or  less  permanent  connective-tissue  hiyperplasia.  In  the 
diarthrodial  joints  I  have  been  able  to  follow  the  process  still  further. 
For  the  present  purpose,  however,  the  demonstration  of  the  changes 
to  the  point  of  connective-tissue  hyperplasia  is  sufficient. 

The  mere  fact  that  there  ma}'  result  an  epidural  exudate  as  a 
result  of  streptococcus  infection  is  illuminating.  That  similar  con- 
ditions may  be  and  are  very  likely  present  in  the  human  subject  is 
borne  out  not  only  by  the  fact  that  we  can  demonstrate  symptoms 
which  strongly  suggest  that  such  a  condition  may  exist,  in  many 
cases  of  polyarthritis  in  man,  but  the  analogy  is  still  more  strongly 
suggested  by  the  fact  that  the  marrow  changes  and  microorganisms 
have  been  demonstrated  in  the  human  subjects.  Fraenkel  was  able 
to  demonstrate  the  presence  of  the  typhoid  bacillus  and  the  pneu- 
mococcus  in  the  marrow  of  the  bodies  of  the  vertebrae  in  a  number 
of  cases  dead  of  these  diseases.  And  although  he  does  not  describe 
the  periosteal  and  the  epidural  conditions  which  I  have  found 
present  in  the  dog,  his  description  of  the  marrow  changes  are  cer- 
tainly analogous.  ^Moreover,  Bechterew  in  his  report  of  the  autopsy 
of  one  of  his  cases  describes  changes  in  the  epidural  space  involving 
the  nerve  roots,  which  are  certainly  analogous  to  those  I  have  here 
described. 

That  the  streptococcus,  pneumococcus,  gonococcus,  and  no  doubt 
other  microorganisms  may  cause  analogous  conditions  in  the  joints 
and  peri-  and  para-articular  structures  is  well  known.  The  clinical 
manifestations  of  such  a  morbid  condition  are  common  in  cases  of 
general  infections  due  to  a  variety  of  microorganisms,  conspicu- 
ously so  with  the  gonococcus  infection. 

As  analogous  conditions  exist  in  the  other  joints  and  similar 
marrow  changes  and  microorganisms  have  been  demonstrated  in 
the  bodies  of  the  vertebrae  in  the  human  subject,  it  seems  to  me  only 
fair  to  assume  that  similar  or  analogous  epidural  conditions  must 
be  held  accountable  for  the  neural  symptoms  in  the  human  subject. 

That  such  conditions  completely  account  for  the  neural  symptoms 
is  evident.  The  sjinptoms  present  in  all  forms  of  arthritis,  whether 
acute  or  chronic,  early  or  late,  are  those  of  radicular  or  spinal  irri- 
tation or  compression.    These  symptoms,  transient  or  permanent, 


682  NATHAN:   POLYARTHRITIS  AND   SPONDYLITIS 

mild  or  severe,  complete  or  incomplete,  can  only  be  caused  by 
changes  not  in  the  roots  themselves  but  to  altered  mechanical  con- 
ditions in  the  epidural  space  or  the  intervertebral  notches. 

When  there  is  extensive  inflammation  and  exudation  the  symp- 
toms will  be  severe  and  extensive  in  distribution;  when  the  condi- 
tion comes  on  acutely  and  subsides  we  may  have,  as  we  often  do, 
severe  but  transient  neurotrophic  conditions.  In  some  cases  the 
clinical  manifestations  are  those  of  a  localized  process,  in  others 
the  symptoms  are  those  of  a  chronic,  transient,  or  a  permanent 
change  in  the  juxtaradicular  region. 

In  the  dog  the  pathological  changes  correspond  exactly  to  such 
clinical  phenomena.  There  are  cases  in  which  the  exudate  and  the 
inflammatory  changes  are  more  or  less  localized,  those  in  which  it 
pursues  its  course  insidiously  (dog  6,  which  never  showed  marked 
indisposition,  but  gradually  became  slightly  lame,  and  when  killed 
on  the  ninetieth  day  was  found  to  have  only  two  localized  nodes  of 
connective  tissue  near  the  intervertebral  notches  of  the  fifth  and 
seventh  thoracic  vertebrae)  and  those  in  which  the  morbid  process 
had  apparent!}'  led  to  permanent  changes. 

'  It  is  evident,  too,  that  the  infectious  process  in  the  dog  may  lead 
to  definite  interference  with  the  functions  of  the  spinal  roots  with- 
out actually  interferring  wdth  the  gross  mobility  of  the  spine,  which 
again  readily  suggests  why  in  some  cases  we  have  pronounced 
sjTiiptoms  of  root  involvement  in  the  human  subject,  though  the 
spine  is  only  partly  or  not  at  all  immobile. 

On  the  other  hand,  the  fact  that  the  spine  may  be  more  or  less 
completely  immobile  and  even  markedly  deformed,  without  recog- 
nizable sjTiiptoms  of  neural  involvement,  does  not,  at  first  sight, 
appear  so  easily  explained.  When,  however,  it  is  considered  that 
the  disease  may  involve  the  thoracic  or  abdominal  side  of  the  bodies 
of  the  vertebrae  and  the  intervertebral  syndroses,  or  the  small 
joints  of  the  spine,  and  there  cause  the  permanent  changes  which 
lead  to  ankylosis;  and  that  in  this  case  the  epidural  changes,  if  they 
have  existed,  were  transient,  the  reason  why  neural  symptoms  may 
be  absent  in  such  cases  becomes  apparent.  On  the  other  hand,  it 
goes  without  saying  that  epidural  conditions,  and  as  a  consequence 
clinical  manifestations  of  radicular  or  even  spinal  compression,  may 
be,  as  they  are  in  tuberculous  spondylitis,  coexistent  in  such  cases. 

If  then  my  assumption  that  the  pathological  conditions  are 
analogous  to  those  we  find  in  the  experimental  conditions  in  the 
dog  is  correct,  neural  s\Tnptoms  associated  with  polyarthritis  and 
spondylitis  are  caused  not  by  the  actual  involvement  of  the  nervous 
system  in  the  pathological  process,  whatever  its  nature,  but  by 
mechanical  conditions  which  supervene  either  during  the  activity 
of  or  after  the  actual  pathological  condition  has  subsided. 

No  one  who  has  had  much  to  do  with  conditions  which  are  apt 
to  cause  root  irritation  or  compression — spondylitis,  spinal  tumors, 
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fractures,  and  distortions  of  the  spine,  etc. — can  doubt  that  the 
symptoms  met  with  in  the  human  subject  are  those  of  mechanical 
interference  ^ith  the  functions  of  the  nerve  roots.  That  such 
neural  symptoms  follow  or  accompany  general  infections  of  unknown 
origin,  pneumococcus  and  gonococcus  infections  cannot  be  ques- 
tioned. The  literature  contains  numerous  examples  of  such  con- 
ditions. In  all  these  cases,  and  in  a  considerable  number  which  I 
have  seen  myself,  the  joint  findings  clinically  and  postmortem  are 
all  analogous  to  those  in  the  dog;  and  though,  except  in  a  few 
instances,  the  actual  spinal  conditions  have  not  as  yet  been  demon- 
strated, I  think  it  fair  to  assume  that,  inasmuch  as  the  joint  con- 
ditions are  more  or  less  perfectly  analogous,  the  spinal  conditions 
must  be  analogous  as  well. 

Hence,  as  the  neural  symptoms  in  man  are  those  of  mechanical 
root  compression  and  irritation,  and  as  the  pathological  change 
following  experimental  streptococcus  infection  in  the  dog  correspond 
exactly  to  one  which  would  cause  such  a  mechanical  compression 
and  such  s\Tnptoms  in  man,  I  think  the  evidence  that  the  patho- 
logical conditions  in  man  and  the  dog  are  analogous  is  fairly 
conclusive. 

I  do  not,  however,  mean  to  imply  that  all  cases  of  spondylitis  or 
polyarthritis  which  are  associated  with  neural  symptoms  are  strep- 
tococcus infections.  All  the  microorganisms  which  cause  non- 
suppurative inflammation  in  man  induce  analogous  changes  in  the 
bones,  the  joints,  and  the  peri-  and  para-articular  structures,  and, 
as  a  consequence,  may  induce  similar  pathological  and  mechanical 
conditions  in  or  near  the  spine.  That  a  hemolytic  streptococcus 
can  cause  spinal  lesions  with  or  without  neural  lesions  is  certain,  for 
we  have  had  such  cases  in  which  the  microorganism  was  isolated 
from  the  blood  under  observation. 

^Miether  all  conditions  associated  with  neural  changes  are  infec- 
tive is  another  question,  and  one  more  difficult,  at  the  present  time, 
to  answer  without  at  least  some  hesitation.  In  the  cases  with 
definite  acute  onset,  temperature  and  general  constitutional  reaction, 
etc.,  it  may,  in  the  light  of  our  present  knowledge,  be  assumed  that 
the  cause  is  an  infection.  In  the  cases  seen  after  the  initial  s\'mp- 
toms  have  subsided,  however,  the  history  given  by  the  patient, 
which,  as  I  have  found  to  my  cost,  is  nearly  always  unreliable, 
might  lead  one  to  believe  that  the  disease  is  one  with  an  insidious  and 
progressive  course,  without  definite  onset  or  general  reaction — one, 
in  fact,  due  to  some  constitutional  anomaly,  ^^^len,  however,  the 
patient's  subjective  impressions  are  disregarded,  the  facts  do  not 
lend  themselves  to  this  interpretation.  In  the  first  place  the  actual 
changes,  clinical  and  anatomical,  in  the  joints  are  those  of  an  inflam- 
matory condition  which,  in  a  large  proportion  of  the  cases,  no  matter 
how  chronic  the  course  is  self-limited.  Moreover,  the  objective 
sjTnptoms  exactly  correspond  to  those  in  cases  of  undoubted  infec- 
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tion.  Furthermore,  it  must  be  remembered  that  the  stage  of  general 
infection  in  these  cases  may  be  extremely  short,  and  the  general 
reaction  not  only  mild  but  evanescent. 

It  has  been  shown  by  a  number  of  experimenters  that  the  micro- 
organisms injected,  disappear  from  the  blood  in  a  remarkably  short 
time.  In  Koch's  and  in  my  own  experiments  after  a  very  short 
period  of  illness  practically  all  the  animals  showed  no  general  symp- 
toms, although  the  pathological  condition  in  the  skeleton,  etc., 
continued  to  progress.  Hence,  the  presumption  is  that,  in  animals 
at  any  rate,  the  skeletal  lesions  are  local  in  these  cases,  causing  no 
general  symptoms  after  the  microorganisms  have  disappeared 
the  blood  and  the  toxemia  caused  by  the  initial  invasion  has 
subsided. 

It  is  not  unreasonable  to  assume  that  similar  or  analogous  con- 
ditions occur  in  the  human  subject.  In  a  large  number  of  undoubted 
infections  the  initial  disturbance  is  mild  and  of  short  duration,  and 
may  escape  an  unobserving  patient  entirely.  As  a  matter  of  fact, 
I  have  known  patients  to  have  temperature  as  high  as  103°  with- 
out feeling  at  all  feverish  or  ill.  Under  such  circumstances  it  is  not 
at  all  unlikely  that  in  many  cases  the  initial  disturbance  is  so  mild 
and  evanescent,  or  the  patient  so  unobserving,  that  these  symp- 
toms are  overlooked,  and  thus  the  condition  may  be  mistaken  for  a 
chronic  constitutional  malady. 

Conclusions.  Clinically,  the  neural  symptoms  associated  with 
polyarthritis  and  spondylitis  are  those  of  moderate  radicular  or 
spinal  irritation  or  compression.  The  variation  in  the  symp- 
toms can  be  fully  accounted  for  by  variations  in  the  onset,  the 
location,  the  intensity,  and  the  course  pursued  by  the  pathological 
process  causing  the  periradicular  changes.  Experimentally  it  has 
been  shown  that  the  vertebral  changes  which  are  induced  by  inocu- 
lating dogs  with  streptococcus  are  similar  to  those  in  the  skeleton 
elsewhere.  These  changes  are  endosteal  and  subperiosteal  inflam- 
mation, concomittant  with  a  sterile  intra-,  peri-,  and  para-articular 
exudation.  In  the  spine  this  exudate  involved  the  epidural  space 
and  the  vertebral  notches;  it  was  of  such  a  nature  that  it  must 
perforce  have  caused  root  or  spinal  irritation  or  compression.  In 
some  cases  the  findings  lead  me  to  conclude  that  the  exudate  is 
finally  absorbed;  in  others,  however,  there  could  be  no  doubt  that 
the  exudate  was  followed  by  permanent  connective-tissue  changes. 

These  changes  exactl}'  correspond  to  a  condition  which  in  the 
human  subject  would  lead  to  the  neurological  symptoms  we  have 
shown  to  exist  in  cases  of  polyarthritis  and  spondylitis. 

As  the  spinal  lesions  in  the  dog  are  exactly  the  same  as  the 
peripheral  joint  lesions,  and  as  peripheral  joint  lesions  in  the  dog 
and  man  are  absolutely  analogous;  and  as  we  have  no  reason  to 
believe  that  the  bones  and  periarticular  structures  of  the  spine  in 
man  react  differently  to  deleterious  influences  than  those  of  the 
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skeleton  generally,  we  must  assume  that  the  vertebral  and  epispinal 
morbid  conditions  in  man  are  also  analogous  to  those  we  have  been 
able  to  demonstrate  in  the  dog. 

Hence,  when  the  neurological  symptoms  here  described  are 
associated  with  arthritis  it  must  be  concluded  that  the  spinal 
column  is  involved  in  the  morbid  process,  and  that  the  vertebral 
changes  consisting  of  endosteal  and  subperiosteal  inflammation  have 
lead  to  epidural  and  perispinal  exudation,  causing  root  or  slight 
spinal  compression,  which  may  or  may  not  be  permanent. 

It  therefore  follows  that  the  neural  symptoms  we  have  described 
as  existing  in  the  arthritis  conditions  are  due  to  epidural  or  peri- 
epidural  exudations,  and  the  differences  in  the  distribution,  inten- 
sity, and  permanence  depend  upon  the  distribution,  the  intensity, 
and  the  sequelae  of  the  epidural  and  perispinal  process. 

All  these  conditions  are  in  all  probability  due  to  infection. 
The  infection  is  not  due  to  a  specific  microorganism,  but  may  be 
caused  by  any  organism  which  will  produce  non-suppurative  inflam- 
mation in  the  bones  and  joints.  The  presence  of  nerve  symptoms 
in  some  cases  of  polyarthritis  or  spondylitis,  and  their  absence  in 
others,  must  be  ascribed  to  difterences  in  the  location  and  not  to 
differences  in  the  morbid  condition  which  caused  the  spondylitis  or 
polyarthritis.  With  the  demonstration  of  these  data,  and  assuming 
that  my  conclusions  are  correct,  the  significance  of  a  number  of 
perplexing  symptoms  occurring  in  the  chronic  deforming  arthritides 
becomes  evident.  In  the  first  place  the  much  debated  question  of 
the  neural  origin  of  the  chronic  deforming  arthritis  is  more  or  less 
definitely  answered.  It  is  certain,  at  any  rate,  that  in  the  majority 
of  cases  the  neural  symptoms  are  due  to  mechanical  disturbances  in 
the  spinal  canal  and  that  these  mechanical  disturbances  are  second- 
ary to  skeletal  conditions.  It  therefore  becomes  unnecessary  to 
classify  the  spondylitides  according  to  presence  or  absence  of  neural 
symptoms,  the  mode  of  progression,  or  the  involvement  of  the  ribs 
and  joints  of  the  extremities.  Whether  these  structures  are  involved 
or  not  is  simply  an  accident  of  localization,  and  does  not  depend 
upon  peculiarities  or  essential  difterences  in  the  etiology  or  the 
pathogenesis  of  the  morbid  process. 

It  is  then  no  longer  necessary  to  specify  by  name  the  type  of 
spondylitis,  Bechterew,  Striimpel,  P.  Claire,  etc.;  these  conditions 
are  not  essentially  different;  they  are  all  simple  variations  in  the 
location  of  some  inflammatory  condition  which,  like  all  inflammatory 
conditions,  may  be  acute  or  chronic,  transient  or  progressive,  with 
or  without  permanent  damage  to  the  tissues  involved. 

Moreover,  if  my  deductions  are  correct,  the  reason  why  so  many 
cases  of  polyarthritis  present  muscular  atrophy  and  akroparesthesias 
in  the  early  stages  or  even  in  the  pre-articular  stages  becomes  evi- 
dent. In  such  cases,  no  doubt,  the  epidural  surfaces  of  the  vertebrae 
are  involved  before  the  peripheral  articulations. 
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Upon  these  grounds,  too,  the  origin  and  pathogenesis  of  those 
forms  of  chronic  deforming  arthritis  in  which  the  inflammatory 
joint  changes  are  associated  with  gradually  increasing  weakness, 
trophic  skin  changes  (edema,  decubitus,  ulceration,  etc.)  become 
clear.  In  such  cases,  so  perplexing  to  the  clinician,  the  joint  changes 
point  definitely  to  an  inflammatory  condition  while  the  absence  of 
temperature,  the  hyperesthesia,  the  spasticity,  exaggerated  reflexes, 
fibrillar  contractions,  increasing  weakness,  the  neurotic  edema,  the 
h^'peridrosis,  the  cold  extremities,  and  the  low  blood-pressure  lead 
one  to  suspect  a  neural  condition  combined  with  or  secondary  to  an 
internal  secretory  anomaly.  It  is  only  when  one  has  seen  and 
closely  observed  such  cases  for  years  that  one  becomes  aware  of  the 
fact  that  the  joint  and  bone  condition  which  was  first  inflammatory 
later  becomes  stationary  and  quiescent,  and  that  the  mechanically 
induced  neural  changes  are  in  a  large  measure  responsible  for  the 
pitiable  condition  of  these  patients.  So  in  the  case  of  which  illustra- 
tions are  here  shown  (Fig.  2).  The  patient  has  absolutely  no  signs 
of  progressive  joint  disease;  his  extremities,  though  somewhat 
deformed,  can  be  passively  moved,  and  he  has  some  active,  painless 
motion  in  the  upper  extremities;  but  he  is  unable  voluntarily  to 
move  the  lower  extremity  at  all,  and  must  be  lifted  from  the  bed 
into  a  chair,  etc.  He  has  np  pain  and  his  s^Tnptoms  in  no  way  differ 
from  those  due  to  moderate  mechanical  radicular  or  spinal  com- 
pression. In  the  beginning  the  sjonptoms  were  entirely  articular 
and  the  disease  ran  the  course  common  to  all  subacute  and  chronic 
arthritic  inflammations.  Such  cases  are  not  then,  as  has  been 
supposed,  primarily  neural,  for  the  articular  symptoms  may  precede 
the  apparently  progressive  neurological  condition.  The  nerve 
phenomena  are  secondary  to  the  skeletal  conditions. 

These  facts  are  also  important  from  a  prognostic  and  thera- 
peutic stand-point.  It  is  evident  that  the  patients  with  long- 
continued  neural  phenomena  are  not  amenable  to  mechanical  and 
surgical  treatment,  and  these  neural  phenomena,  unless  they  disap- 
pear early  in  the  disease,  are  permanent.  Hence,  the  prognosis  in 
cases  with  well-developed  and  long-continued  symptoms  of  radic- 
ular irritation  or  compression  is  unfavorable;  while  in  the  cases 
with  marked  joint  involvement  without  nerve  changes  there  is 
always  a  chance  of  improvement. 

I  wish  to  thank  Dr.  Xoble,  of  the  bacteriological  department  of 
the  Carnegie  Laboratory,  for  the  bacteria  used  in  my  experiments. 
I  can  but  inadequately  express  my  thanks  to  Dr.  Summers,  of  the 
pathological  department  of  the  Carnegie  Laboratory.  It  is  entirely 
due  to  his  kindness  in  supplying  me  with  space  and  material  that 
I  was  enabled  to  carry  on  this  work. 

The  photomicrographs  were  made  for  me  by  Mr.  Busse,  of  the 
College  of  Physicians  and  Surgeons. 
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The  conception  that  syphilis  in  the  early  weeks  and  months  of 
the  infection  attacks  for  the  most  part  the  superficial  structures, 
and  that  the  severe  visceropathies  and  syphilitic  disease  of  the 
bones  and  joints  belong  rather  to  the  group  known  as  the  late 
sequelae,  is  without  doubt  due  to  the  fact  that  there  has  been  little 
opportunity  for  studying  the  disease  in  its  incipiency,  as  is  possible 
with  other  diseases.  It  is  only  within  very  recent  time  that  the 
hospital  bed  has  become  available  for  the  freshly  infected  syphilitic. 
With  the  increased  facilities  for  study  of  the  disease  early  in  its 
course  it  has  become  more  and  more  apparent  that  all  of  the  deeper 
structures  are  affected  early  in  the  course  of  the  disease. 

During  the  past  four  years  we  have  been  enabled  at  our  Univer- 
sity Hospital  clinic  to  give  particular  attention  to  such  phases  of 
early  syphilis  as  have  not  been  previously  studied.  In  all  of  our 
cases  we  have  paid  particular  attention  to  the  involvement  of  the 
nervous  system,  general  health  of  the  indixidual,  the  question  of 
loss  of  weight,  the  involvement  of  the  spleen  and  liver,  and  the 
involvement  of  the  bony  structures.  Those  phases  dealing  with  the 
spleen  and  nervous  system,  together  with  such  data  as  bear  upon 
them,  have  been  made  the  subject  of  a  previous  communication.^ 

That  the  bony  structures,  including  also  the  articulations,  are 
involved  as  late  or  so-called  tertiary  sequelae  is  of  course  well-known. 
The  occurrence  of  various  arthropathies  and  bone  lesions  form  a 
not  inconsiderable  part  of  the  pathology  of  these  structures.  The 
same  holds  true  of  such  involvement  in  so-called  hereditary  syphilis. 
A  surprisingly  small  literature,  however,  exists  dealing  with  the 
involvement  of  the  bones  and  joints  as  part  of  the  early  manifesta- 
tions of  syphilitic  infection. 

1  Wile  and  Elliott,  A  Study  of  Splenic  Enlargement  in  Early  Syphilis,  Am.  Jour. 
Med.  Sc,  1915,  cl,  512.  Wile  and  Stokes,  A  Study  of  the  Spinal  Fluid,  with  Refer- 
ence to  Involvement  of  the  Nervous  System  in  Secondary  Syphilis,  Jour.  Cutan. 
Dis.,  September,  1914,  p.  607.  Wile  and  Stokes,  Involvement  of  the  Nervous  Sys- 
tem during  the  Primary  Stage  of  Syphilis,  Jour.  Am.  Med.  Assn.,  1915,  Ixiv,  979. 
W'ile  and  Stokes,  Further  Studies  on  the  .Spinal  Fluid,  with  Reference  to  the  Involve- 
ment of  the  Nervous  System  in  Early  Syphilis,  Jour.  Am.  Med.  Assn.,  1915,  Ixiv, 
1465. 
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We  have  studied  during  the  past  two  years,  with  particular  refer- 
ence to  early  bone  and  joint  involvement,  165  cases  of  syphilis  in 
the  primary  and  secondary  periods.  In  all  cases  the  long  bones 
were  carefully  palpated  and  percussed  for  tenderness,  and  a  careful 
note  was  made  on  the  subjective  s\Tnptoms  pertaining  to  the  bone 
and  joint  involvement,  and  all  of  the  joints  were  carefully  examined 
for  objective  lesions  and  functional  impairment.  In  a  few  cases 
in  which  objective  pathology  was  noted  the  roentgen-ray  was 
also  used.  As  in  our  previous  communications  we  have  attempted 
to  show  the  possible  relationship  between  the  involvement  of  the 
various  symptoms  and  later  to  demonstrate  if  there  existed  any 
predilection  in  the  cases  infected,  for  one  or  more  particular  sys- 
tems. For  this  reason,  in  each  case,  parallel  tables  have  been  pre- 
pared, noting  in  each  case  the  type  and  extent  of  the  cutaneous 
lesions,  the  involvement  of  the  nervous  system,  and  the  involvement 
of  the  general  health.  In  all  60  cases  of  the  165  were  found  to  have 
symptoms  of  objective  findings  referable  to  the  pathology  of  the 
osseous  system. 

Gexeral  Health.  Of  the  60  cases  in  which  bone  or  joint 
involvement  was  found,  36  showed  some  definite  constitutional 
disturbance  due  to  their  sjTDhilis.  Thus  in  18  cases  the  general 
health  was  severely  affected,  as  attested  by  severe  anemia,  debility, 
and  a  great  loss  of  weight.  Eight  cases  showed  a  mild  involvement 
of  the  general  health  distm-bance,  the  loss  of  weight,  anemia,  and 
debility  being  less  marked,  although  the  patient  was  definitely  ill. 
The  remaining  10  cases  showed  only  a  slight  loss  of  weight  and  a 
mild  degree  of  anorexia.  The  24  remaining  cases  were  entirely 
devoid  of  constitutional  symptoms.  Thus  of  the  60  cases  in  which 
the  bone  and  joints  were  involved,  60  per  cent,  of  the  skeletal 
involvement  was  found  associated  with  general  health  disturbance. 

Type  of  EnrPTiox.  The  analysis  of  the  eruptive  phenomena 
associated  with  bone  involvement  showed  no  apparent  relation 
between  the  two  to  exist.  All  types  of  s^rphilides  in  about  an  equal 
proportion  were  found  to  exist  with  the  bone  manifestations. 

Ixvolyemext  of  the  Nervous  System.  In  31  of  the  60  posi- 
tive cases  in  our  series  careful  neurological  examination  was  made. 
Of  these,  14  gave  positive  findings  of  the  spinal  fluid,  together  with 
associated  neurological  findings,  while  17  were  found  to  be  unin- 
volved.  Forty-five  per  cent.,  therefore,  of  the  cases  in  which  bone 
and  joint  involvement  was  present  were  cases  also  of  neural  sj'philis. 
A  previous  investigation  of  all  cases  of  secondary  s\'philis  in  this 
clinic  with  reference  to  early  involvement  of  the  central  nervous 
system  showed  70  per  cent,  of  the  cases  involved.  The  marked 
difference  between  the  figures  in  all  cases  of  secondary  sj'philis 
and  those  which  showed  bone  and  joint  involvement  suggests  an 
inverse  ratio  between  the  involvement  of  these  two  systems. 
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Spleen.  In  about  30  per  cent,  of  those  cases  in  which  the  bones 
and  joints  were  involved,  definite  splenic  enlargement  could  be 
demonstrated. 

With  regard  to  the  development  of  the  bone  and  joint  manifes- 
tations, it  is  interesting  to  note  that  of  the  60  cases,  only  3  could 
possibly  have  been  associated  with  definite  traumata.  In  57  the 
involvement  seemed  to  be  entirely  spontaneous.  This  is  in  striking 
contrast  to  the  development  of  the  bone  and  joint  manifestation 
in  the  later  stages  of  the  disease,  in  which  the  element  of  trauma  is 
an  all-important  factor  in  the  development  of  the  pathology. 

In  considering  the  influence  of  early  and  efiicient  treatment  upon 
the  development  of  bone  and  joint  sj^hilis  it  is  interesting  to  note 
that  in  our  series  41  cases  had  received  absolutely  no  treatment 
before  entering  the  clinic;  of  the  remaining  19,  6  had  received 
salvarsan  and  mercury  combined,  and  only  2  had  had  intense 
mercurial  treatment.  Of  the  remainder  the  treatment  had  been 
desultory.  In  other  words  the  vast  majority  had  received  little  or 
indifferent  treatment,  and  only  one  or  two  had  received  efficient 
treatment. 

The  symptomatology  of  the  cases  is  as  follows:  27  cases  showed 
involvement  of  the  bones  only;  in  21  the  joints  were  affected  inde- 
pendently; in  the  remaining  12  cases  the  bones  and  joints  were 
involved  together. 

Pain.  In  all  but  one  case  in  which  the  bones  were  involved  more 
or  less  pain  was  present.  This  varied  from  a  dull  intermittent  pain 
described  by  some  patients  as  a  "dragging  sensation"  to^the^most 
exquisite,  sharply  localized  tenderness.  For  the  most  part  the 
pain  was  nocturnal  in  character  and  was  relieved  somevrhat  by 
exercise. 

It  required  in  many  cases  the  most  careful  examination  of  the 
long  bones  to  determine  small  foci  of  localized  tenderness.  The 
points  of  maximiun  tenderness  were  in  some  cases  so  small  that 
unless  each  portion  of  the  bone  was  palpated  one  could  easily  have 
missed  them.  Particularly  is  this  true  of  such  cases  in  which  the 
pain  was  not  spontaneous  but  one  brought  on  by  pressure.  In  not 
a  few  cases  in  which  pain  was  complained  of  in  the  long  bones  it 
was  impossible  by  methods  of  palpation  or  by  the  most  careful 
examination  to  determine  any  localization  of  the  pain.  Indeed, 
the  patients  complained  of  bone  pains  without  themselves  being 
able  to  localize  any  point  of  tenderness.  The  character  of  such  pain 
was  rather  dull,  and  in  a  few  cases  the  patients  described  it  as  deep. 
We  are  inclined  to  believe  that  such  pain  was  distinctly  medullary, 
and  in  our  experience  such  pain  is  not  so  readily  amenable  to  treat- 
ment as  is  that  of  the  periostitis  or  other  more  superficial  points  of 
tenderness,  marked  on  the  surface  of  the  bone.  A  few  patients  who 
complained  of  pain  in  the  muscles  were  found,  on  examination, 
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actually  to  ha\e  points  of  tenderness  along  the  periosteum  or  actual 
periosteal  nodes. 

Objectively,  periostitis  was  the  most  frequent  clinical  finding. 
The  tibia  was  thus  involved  in  8  cases  examined  and  the  sternum 
was  next  in  frequency,  the  skull  and  ribs  next.  The  clavicle  was  the 
only  site  in  which  the  periosteal  node  was  found  to  be  absolutely 
painless. 

Joints.  Arthralgia  was  the  most  common  finding  referable  to  the 
articulations.  It  was  present  in  17  of  21  cases  studied.  The  pain, 
as  in  the  cases  of  the  bones,  was  for  the  most  part  nocturnal,  and 
was  also  relieved  by  exercise.  In  the  order  of  frequency  the  ankles, 
the  metatarsophalangeal  joints  and  the  elbows  were  affected,  and 
in  one  case  the  elbow  and  shoulder-joint  of  the  same  side  were 
affected.  Pressure  on  such  joints  was  always  followed  by  sharp 
pain.  In  all  of  the  arthropathies  only  5  cases  were  shown  to  have 
objective  signs.  In  one  case  the  knee  showed  a  distinct,  symmet- 
rical swelling,  in  a  second  the  hip-joint,  in  a  third  the  shoulders 
were  the  sites  of  visible  tumescence.  Definite  hydrarthrosis  was 
present  in  two  cases,  both  the  knees  being  affected  in  one  and 
both  ankles  in  the  second.  In  one  case  there  was  marked  swelling 
of  both  knees  without  any  subjective  disturbance.  In  all  of  the 
cases  studied  prompt  amelioration  took  place  as  soon  as  efficient 
treatment  had  been  begun. 

The  periosteal  node  and  early  arthralgia  may  be  looked  upon 
as  relatively  superficial  syphilides  and  rapidly  amenable  to  treat- 
ment. The  involvement  of  the  medulla  of  the  bone,  however,  must 
be  regarded  much  in  the  same  light  as  a  severe  visceral  s\'philide 
comparable,  perhaps  to  the  involvement  of  the  spleen.  It  is  not 
at  all  unlikely  that  spirochetal  "rests"  occur  in  the  marrow  of  the 
long  bones  from  such  early  implantation.  Such  rests  may  well 
serve  as  distributing  foci  of  the  later  sequelae,  not  only  in  the  bones 
themselves,  but  possibly  such  foci  serve  as  depots  from  which  under 
the  influence  of  either  trauma  or  other  factors,  the  circulation  is 
recharged  with  spirochetes. 

From  our  studies  we  conclude  that  the  skeletal  structures  offer 
no  exceptional  barrier  to  objective  or  subjective  involvement  in 
early  syphilis.  The  apparent  and  relative  infrequency  of  their 
occurrence  is  easily  found  in  the  fact  that  ambulatory  cases  of 
syphilis  are  seldom  examined  with  regard  to  the  bony  structures. 

The  rapidity  with  which  the  more  superficial  lesions  disappear 
under  appropriate  therapeutic  measures  justifies  the  conclusion  that 
such  involvement  adds  nothing  to  the  seriousness  of  the  early 
sy  mpt  om-com  plex . 

Those  cases,  however,  in  which  deep,  non-localized  pain  occurs, 
without  objective  findings,  probably  constitute  more  serious 
involvement.    They   require   more   vigorous   treatment    for    their 
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disappearance,  and  must  be  regarded  as  an  invasion  of  the  bone 
marrow  itself. 

The  frequent  association  of  the  osseous  system  with  involvement 
of  all  the  other  systems  would  seem  to  indicate  that  there  is  no 
justification  for  assuming  an  osteotropic  strain  of  the  infecting 
organism. 

From  the  stand-point  of  differential  diagnosis  the  early  syphilitic 
bone  and  joint  manifestations  offer  no  great  difficulties.  The  most 
important  diagnostic  features  seem  to  be  the  presence  of  pain  during 
the  periods  of  repose. 


A  CASE  OF  MULTIPLE  MYELOMATA,  WITH  A  DISCUSSION 
AS  TO  ITS  NATURE  AND  ORIGIN.* 

By  B'.  M.  Vance,  M.D., 

PATHOLOGICAL    LABORATORY,    BELLEVUE    HOSPITAL,    NEW    YORK    CITY. 

(From  the  Department  of  Belle\iie  and  Allied  Hospitals  Charles  Xorris,  M.D., 

Director.) 

INTRODUCTION. 

V.  RusTizKY,"  in  1876,  was  the  first  to  apply  the  term  "mul- 
tiple myelomata"  to  a  case  of  primary  multiple  tumors  of  the 
skeleton,  which  he  believed  arose  from  the  blood-forming  cells  of 
the  bone  marrow.  Since  that  time  many  different  types  of  multiple 
bone-marrow  tumors  have  been  described  under  this  name  of 
"multiple  myelomata,"  and  the  condition  is  now  recognized  as  a 
definite  pathological  entity.  There  is  still  uncertainty  and  lack  of 
unanimity  in  regard  to  the  true  classification  of  these  tumors, 
although  the  majority  of  observers  are  agreed  that  they  are  derived 
from  the  blood-forming  cells  of  the  bone  marrow  and  are  related  to 
the  primary  diseases  of  the  lymphatic-hemapoietic  apparatus. 


CLINICAL   AND    PATHOLOGICAL    FEATURES    OF   MULTIPLE    MYELOMATA, 

The  clinical  and  pathological  pictures  of  the  cases  of  multiple 
myelomata  which  have  been  described  are  very  similar.  The  dis- 
ease is  one  of  adult  life,  over  60  per  cent,  of  the  cases  occurring 
between  the  ages  of  forty  and  sixty;  26  per  cent,  over  sixty  years, 

*  I  am  greatly  indebted  to  Dr.  Charles  Norris,  at  whose  suggestion  this  work 
was  undertaken,  and  to  Drs.  Van  Home  Norris  and  WilUam  K.  Draper,  through 
who.se  courtesy  the  publication  of  the  clinical  notes  on  the  case  was  made  possible. 
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and  only  in  a  very  few  cases  was  the  age  below  forty;  76  per  cent, 
of  the  cases  occurred  in  men  and  24  per  cent,  in  women  of  the 
poorer  classes.  The  cases  described  by  NothnageP^  and  IsraeP*^ 
were  both  young  malesf  of  twenty-four  and  twenty-six  years  of 
age  respectively,  but  we  have  reason  to  believe  that  these  were 
not  multiple  myelomata. 

The  cases  of  multiple  myelomata  all  show  involvement  of  the 
skeleton  by  tumors  which  arise  primarily  from  the  bone  marrow. 
The  bones  usually  involved  are  those  of  the  axial  skeleton,  vertebra, 
sternum,  and  ribs,  less  often  the  skull,  and  the  bones  of  the  extremi- 
ties. The  neoplasm,  for  the  most  part,  has  been  described  as  a  soft, 
gelatinous,  vascular  gro\\i:h,  red  or  reddish  gray  in  color,  in  which 
dark  red  hemorrhagic  areas  are  common.  In  other  cases  the  color 
has  been  raspberry  red,  reddish  violet,  brownish  red,  yellow,  gray, 
and  white.  The  tumor  is  confined  to  the  bones,  and  in  only  a  few 
instances  has  it  been  described  in  extraskeletal  situations.  It 
entirely  replaces  the  normal  red  bone  marrow  in  the  involved  areas, 
and  has  a  corroding  action  upon  the  bony  tissues  themselves. 
Occasionally  it  has  occurred  as  circumscribed  grayish  nodules  in 
the  midst  of  the  normal  marrow,  causing  only  slight  destruction  of 
the  osseous  tissue. 

The  involvement  of  the  skeleton  renders  the  bones  fragile  and 
gives  rise  to  many  characteristic  deformities.  The  vertebral  column 
most  often  shows  an  angular  kyphosis,  due  to  the  destruction  of 
the  vertebVal  bodies  in  the  dorsal  and  lumbar  regions.  The  sternum, 
also,  presents  various  grades  of  deformity,  from  a  simple  bowing  to 
an  S-shaped  curve,  which  is  most  marked  when  accompanied  by  a 
kjT)hosis.  Tumor  masses  of  soft  consistency  may  project  from 
either  the  anterior  or  posterior  surfaces  of  the  sternum,  and  in  the 
case  of  Lubarsch,^^  such  a  mass  had  apparently  been  separated 
from  the  posterior  surface  of  the  sternum  and  lay  free  in  the  tissues 
of  the  mediastinum.  The  ribs  usually  show  fusiform  swellings  near 
their  costovertebral  and  costochondral  junctions.  Occasionally 
tumor  masses  have  been  found  in  the  bones  of  the  skull,  pelvis,  and 
the  extremities  of  the  long  bones,  but  have  caused  no  characteristic 
deformities  in  these  situations.  Spontaneous  fractures  are  common 
and  occur  most  frequently  in  the  ribs  and  less  often  in  the  bones  of 
the  extremities. 

Prominent  symptoms  of  the  disease  are  pain  and  tenderness  to 
pressure,  which  are  referred,  as  a  rule,  to  the  bones  most  frequently 
involved,  namely,  the  ribs,  the  bones  of  the  extremities,  and  the 
vertebrae.  The  pain  is  persistent  and  deep-seated,  and  becomes 
more  intense  whenever  the  part  is  moved,  either  actively  or  pas- 

t  Schridde  in  Aschoff's  Lehrbuch,  1913  edition,  shows  an  illustration  of  a  femur 
of  a  twenty-year-old  male  which  he  diagnoses  as  a  "multiple  erythromyeloblastome." 
There  is  nothing  in  the  text  to  indicate  that  the  tumor  belongs  to  the  multiple 
myelomata. 
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sively.  When  the  involvement  is  at  all  extensive,  the  pain  may 
be  so  severe  as  to  confine  the  patient  to  bed.  The  patients  also 
suffer  from  neuralgic  pains,  referred  to  the  internal  viscera,  which 
Parkes  Weber^"  believes  are  caused  by  compression  exerted  by  the 
k^-photic  vertebral  column  on  the  posterior  nerve  roots  in  the  inter- 
vertebral foramina.  Some  cases,  especially  in  the  later  stages  of 
the  disease,  develop  a  severe  secondary  anemia,  and  become  mark- 
edly emaciated.  The  number  of  erythrocytes  varies  from  3,000,000 
to  4,000,000,  while  the  hemoglobin  estimation  is  from  50  to  80 
per  cent.  The  leukocyte  count  is  almost  always  low,  var;ying  from 
7000  to  15,000,  while  the  differential  count  shows  the  normal  varia- 
tions. In  no  case  have  any  myelocytes  been  found  in  the  circulating 
blood.  There  were  many  nucleated  red  cells  in  the  case  of  Jochmann 
and  Schumm,^*  while  in  Ellinger's  case^^  the  anemia  was  the 
dominating  feature  of  the  disease,  and  was  of  the  primary  pernicious 
type. 

The  patients  in  several  instances  have  developed  symptoms  of  a 
myelitis  transversa  with  paraplegia,  incontinence  of  urine  and  feces, 
etc.  This  has  been  found  at  autopsy  to  be  due  to  pressure  exerted 
on  the  spinal  cord  by  the  deformed  vertebral  column. 

Other  s\Tnptoms  have  been  recorded,  but  these  are  not  t}T)ical  of 
multiple  myelomata,  and  are  rather  due  to  general  exhaustion  or 
some  complication.  The  disease  usually  runs  a  clu-onic  course  of 
from  six  months  to  two  years.  In  many  cases  lobar  pneumonia  is 
the  terminal  condition. 

A  few  cases  of  multiple  myelomata  have  shown  tumor  tissue, 
similar  to  the  neoplasm  in  the  bones,  present  in  other  parts  of  the 
body,  as  in  the  left  inguinal  lymph  nodes  of  the  case  of  Scheele  and 
Herxheimer;*'^  in  the  iliac  lymph  nodes  of  the  case  of  Charles  and 
Sanguinetti;^^  in  the  liver  of  the  case  of  Hoffmann  ;^^  in  the  ovaries 
of  the  case  of  Herrick  and  Hektoen;^  on  the  cricoid  cartilage  of 
the  case  of  v.  Verebely.^^  The  significance  of  these  extraskeletal 
tumor  growi:hs  will  be  discussed  later. 

There  are  no  secondary  pathological  changes  which  can  be  con- 
sidered characteristic  of  multiple  myelomata.  A  few  cases  have 
been  reported,  in  which  amyloid  changes  were  present  in  some  of  the 
viscera  (cases  of  Heuter^^);  Parkes  Weber;*^  H.  Weber;^  O.  Pertik." 
In  three  cases,  those  of  Bender,^  Scheele  and  Herxheimer,^^ 
Tschistowitsch  and  Kolessnikoff,^^  deposits  of  calcium  salts  were 
found  in  the  viscera.  In  the  last-named  case  the  deposits  resembled 
the  "chalk  metastases  of  Virchow,"  and  were  present  in  the  lungs, 
kidneys,  spleen,  stomach,  heart  muscle,  and  liver. 

Another  phenomenon,  which  is  observed  very  often  in  cases  of 
multiple  myelomata,  is  the  presence  of  Bence-Jones  protein  in  the 
urine.  This  is  considered  by  some  observers  (Kahler,*'  Parkes 
Weber,*^  Moffat,  and  others)  to  be  pathognomonic  of  the  disease. 
Its  significance  'will  be  discussed  in  another  section. 
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THE  MICROSCOPIC  CHARACTERISTICS  OF  MULTIPLE  MYELOMATA,  WITH 
SPECIAL   REFERENCE   TO   THE    PLAS\LV   CELL  TUMORS. 

While  the  clinical  and  pathological  features  of  the  cases  of  mul- 
tiple myelomata  are  remarkably  similar,  a  variety  of  types  have 
been  distinguished  on  the  basis  of  the  histological  characteristics  of 
the  tumor  cells.  There  is  no  doubt,  however,  that  these  cells, 
diverse  as  they  are,  are  derivatives  of  the  undifi'erentiated  cell  of  the 
bone  marrow  or  the  myeloblast,  which  is  the  ancestor  of  both  the 
leukoc}i;e  and  the  erythrocyte.  The  cells  of  the  myelomata  always 
resemble  certain  elements  of  normal  marrow,  and  in  several  cases, 
such  as  the  one  of  v.  Verebely,^^  where  the  line  of  demarcation 
between  normal  marrow  and  tumor  tissue  was  found  to  be  slight, 
many  tumor  cells  were  found  in  the  normal  marrow. 

The  myelomata  are  composed  of  large  spherical  or  polyhedral 
cells  which  lie  without  definite  arrangement  in  a  fine  connective- 
tissue  stroma,  separated  from  each  other  by  a  formless  ground 
substance.  The  stroma  contains  many  thin-walled  vessels,  most  of 
which  are  composed  of  only  one  layer  of  endothelial  cells.  Hemor- 
rhages are  prone  to  occur  from  the  bursting  of  these  vessels,  in  which 
case  red  blood  corpuscles  lie  among  the  tumor  cells.  The  neoplasm, 
however,  may  have  a  very  poor  vascular  supply,  though  areas  of 
necrosis  are  rare  in  any  portion  of  the  tumor.  Bone  is  hardly  ever 
found  in  the  new  growth  because  of  the  destructive  or  lytic  action 
of  the  tumor  cells.  The  cases  of  Bender,^  Winkler,^^  Ellinger,^^ 
Jochmann  and  Schumm,^^  Scheele  and  Herxheimer,*^^  v.  Rustizky,''! 
Permin^^ — case  1 — showed  many  giant  cells  or  osteoclasts,  and  it  is 
possible  that  they  may  have  contributed  to  the  destruction  of  the 
bone. 

Five  different  types  of  multiple  myelomata  have  been  distin- 
guished in  the  literature  on  the  basis  of  the  morphology  of  the  tumor 
cell.  There  is  first  of  all  the  type  which  is  composed  of  cells  resem- 
bling the  myeloblast.  This  is  a  large  spherical  cell  about  the  size  of 
a  large  lymphocyte  with  an  abundant,  non-granular,  lightly  basophilic 
cytoplasm  and  a  large  vesicular  nucleus.  The  nuclei  are  either 
centrally  or  excentrically  placed,  stain  weakly  basophilic,  and 
possess  a  fine  filamentous  chromatin  network,  in  which  lies  the 
acidophilic  nucleolus.  Cases  which  belong  to  the  group  have  been 
described  by  v.  Rustizky,^^  ]\IcCallum,**^  Zinninger,^^  Vignard  and 
Gallavardin,*^  Hart,-^  Permin,^^  Jellinek,"  Tschistowitsch  and 
Kolessnikoft',*^  Shennan™  and  others. 

A  second  class  are  formed  by  those  cases  whose  cells  have  the 
size  and  appearance  of  the  ordinary  small  Konphocyte.  This  type 
was  designated  by  the  earlier  observers  as  a  hmphosarcoma  or 
pseudoleukemia  confined  to  the  bones.  Cases  of  this  kind  are 
described  by  Zahn,^^  Kahler,'*"  Herrick  and  Hektoen,^"  Pertik,^^ 
Scheele  and  Herxheimer,^  Ellinger,^^  Parkes  Weber^"  and  others. 
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A  third  group  of  multiple  myelomata  are  composed  of  cells  whose 
cytoplasm  contains  neutrophilic  granules.  These  may  be  regularly 
distributed  as  in  the  normal  neutrophilic  myelocyte,  or  the  cells 
may  contain  huge  and  irregularly  shaped  pigment  clumps.  Parkes 
Weber*^  considers  that  such  cells  are  atypical  derivatives  of  the 
neutrophilic  myelocyte.  Cases  of  this  sort  were  described  by 
Winkler,^^  Saltykow,'^^  (;  Sternberg/*  Parkes  Weber ,'^^  Lubarsch/-^ 
Herz.^^ 

The  fourth  group  is  represented  by  the  case  of  Ribbert,-^^  in  which 
the  tumor  cells  differed  from  those  of  any  other  case  of  multiple 
myelomata,  in  that  they  contained  hemoglobin,  and  thus  resembled 
erj-throblasts.  He  called  the  tumor  an  erythroblastoma,  and 
claimed  that  all  stages  of  the  formation  of  the  nucleated  red  blood 
cells  were  present  in  the  tumor  growth.  Up  to  the  present  time  no 
other  case  of  this  kind  has  been  described  in  the  literature. 

The  fifth  group  is  known  as  the  "plasmoc\'tomata,"  and  is  com- 
posed of  those  cases  whose  cells  were  described  as  morphologically 
similar  to  the  plasma  cells  of  Unna  and  v.  Marschalko.  This  cell  is 
irregularly  oval  in  shape  and  about  the  size  of  a  large  lymphoc\i;e. 
Its  protoplasm  takes  a  deep  basophilic  tint  in  its  peripheral  portion, 
but  shows  a  clear  space  around  the  excentrically  placed  nucleus. 
The  latter  is  vesicular  in  type,  shows  dark  chromatin  clumps 
arranged  peripherally  just  within  the  nuclear  membrane,  and  con- 
tains an  intensely  staining  acidophilic  nucleus.  Cells  of  this  definite 
morphology  were  first  described  by  Unna  in  1891,  in  sections  of 
lupus,  and  called  by  him  "plasma  cells,"  from  their  supposed 
resemblance  to  the  "plasma  cells"  described  by  Waldeyer  in  normal 
testicles. 

Since  that  time  plasma  cells  have  been  found  in  the  normal 
intestinal  submucosa,  spleen,  bone  marrow,  and  lymphatic  tissues, 
and  in  many  inflammatory  processes,  especially  of  the  tongue  and 
kidney  (acute  interstitial  nephritis  of  Councilman).  Many  observers 
have  regarded  the  cell  as  inflammatory  in  nature,  but  they  have  been 
unable  to  determine  its  origin  or  mode  of  development.  Unna 
looked  upon  the  plasma  cell  as  a  product  of  the  fixed  connective- 
tissue  cells.  V.  Marschalko  considered  it  a  derivative  of  the  small 
lymphocyte,  basing  his  theory  on  the  prevalence  of  plasma  cells  in 
inflammatory  areas  where  lymphocytes  were  especially  numerous. 
Marchand  regarded  the  plasmocytes  as  descendants  of  the  "klas- 
mocytes,"  or  the  cells  in  the  adventitial  coat  of  the  smaller  blood- 
vessels.   None  of  these  theories  are  capable  of  proof. 

Elements  morphologically  resembling  plasma  cells  have  been 
described  as  the  tumor  cells  in  a  great  variety  of  cases.  These 
include  a  large  number  of  small  isolated  tumors  of  the  uvula  and 
eyelids,  and  conditions  which  possess  the  pathological  features  of 
IjTnphomata,  pseudoleukemias,  or  lymphatic  leukemias  (cases  of 
Gluzinski  and  Reichenstein,^^  Ghon  and  Roman,^^  ^laresch,  Vogt, 
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and  others) .  Many  cases  of  multiple  myelomata  have  been  regarded 
as  plasmocytomata,  among  which  are  those  of  Wright,^^  Christian/* 
Hoffman/*  Berblinger/  Aschoflf,-  Parkes  Weber  and  Ledingham/^ 
V.  Verebely/^  Warstat.*^  These  observers  consider  that  the  tumor 
cells  are  derived  from  the  "plasma  cells,"  in  the  bone  marrow,  and 
BerblingerS  applying  v.  Marschalko's  theory  to  multiple  myelo- 
mata, suggests  that  they  arise  primarily  from  the  bone-marrow 
lymphoc}i;e. 

The  plasma  cell,  as  a  matter  of  fact,  is  purely  a  morphological 
entity  and  little  is  known  concerning  its  origin,  mode  of  develop- 
ment, or  function.  Cells,  resembling  it,  have  been  described  in 
inflammatory  processes,  and  it  is  possible  that  they  have  a  specific 
role  in  inflammation,  which,  however,  is  still  poorly  understood. 
There  are,  also,  many  tumor  formations  composed  of  cells  of  "plasma- 
cell"  morphology,  and  their  exact  status  is  uncertain,  because  such 
neoplasms  can  only  be  classified  on  their  morphological  character- 
istics without  regard  to  embryological  considerations.  It  is  espe- 
cially misleading  to  speak  of  certain  multiple  myelomata  as  "plasma- 
cell  tumors,"  not  only  because  the  relationship  between  the  plasmo- 
c>i:e  and  myeloblast  is  so  indefinite,  but  because  many  such 
plasmocj-tomata  are  composed  of  elements  quite  unlike  the  "plasma 
cell"  of  Unna  and  v.  ]\Iarschalk6. 

A  few  cases  of  multiple  bone  timiors  have  been  described  which 
resembled  multiple  myelomata  in  their  clinical  course  and  at 
autopsy,  namely,  Seegelken's  chondrosarcoma,^^  ]Marckwald's 
endothelioma  of  the  bones,*^  and  the  peculiar  case  of  Devic  and 
Beriel,^^  about  which  no  positive  statement  was  made.  The  micro- 
scopic examination  of  these  cases  showed  that  while  the  tumors 
sprang  from  the  bone  marrow  they  were  not  derived  from  the 
myeloid  cefls  proper,  and  were  consequently  not  multiple  myelomata. 


CASE. 

The  patient,  George  McK.,  aged  fifty-four  years,  a  window 
dresser  by  occupation,  was  admitted  to  the  service  of  Dr.  Draper, 
in  the  medical  ward  of  the  first  division  of  Bellevue  Hospital,  Janu- 
ary 26,  1912.  Seven  months  before  his  admission  he  complained 
of  pain  in  his  neck  and  ribs.  The  pain  was  constant  and  dull  in 
character,  and  was  increased  by  motion.  The  symptoms  gradually 
became  more  severe,  and  he  was  forced  to  take  to  bed  about  two 
months  after  the  onset  of  the  disease.  His  previous  medical  history 
and  that  of  his  family  history  was  negligible. 

On  admission,  physical  examination  showed  a  well-nourished  but 
poorly  developed  man  of  late  middle  life,  who  lay  quietly  in  bed, 
complaining  of  stiff  neck  and  pain  in  the  sides.  The  examination 
was  otherwise  negative.  On  January  29,  1912,  an  ill-defined  tumor, 
tender  to  pressure,  was  discovered  in  the  right  anterior  triangle  of 
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the  neck,  and  attached,  apparently,  to  the  bodies  of  the  cervical 
vertebrae.  It  increased  progressively  in  size,  and  by  June  had 
assumed  the  consistence  of  bone.  The  patient's  condition  from 
June  to  September  improved  to  such  an  extent  that  he  was  allowed 
to  walk  around  the  wards,  though  still  complaining  of  pain  and 
stiffness  in  his  neck. 


Fig.   1. — Right  arm  and  chest. 

Physical  examination  on  September  20,  1912,  was  as  follows: 
The  lambdoid  suture  of  the  skull  was  more  prominent  on  the  left 
side  than  on  the  right.  The  head  was  held  forward  with  the  chin 
slightly  depressed.  Rotation  of  the  head  was  limited  to  20  degrees 
to  the  right  and  30  degrees  to  the  left,  because  of  the  pain  and 
physical  obstruction.  The  manubrium  sterni  was  prominent.  The 
ribs  were  thickened  at  the  costochondral  articulations,  but  none 
showed  crepitus  or  abnormal  mobility.  The  thigh  at  the  level  of 
the  greater  trochanter  was  much  larger  on  the  left  side  than  on  the 
right.  There  was  no  tenderness  or  loss  of  motion  in  the  back,  but 
there  was  a  slight  kyphosis  present,  and  the  lumbar  spines  were 
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quite  prominent.  The  general  condition  of  the  patient  was  hardly 
changed  at  all. 

In  October  pain  in  the  neck  became  much  worse  and  the  patient 
gradually  grew  weaker,  so  that  he  had  to  go  to  bed.  He  died  October 
26,  1912,  seven  months  after  admission,  on  the  service  of  Dr.  Xorris, 
the  duration  of  the  disease  having  been  fourteen  months. 

The  radiographic  examination  on  February  23  showed  areas  of 
rarefaction  in  the  left  clavicle,  right  humerus,  right  scapula,  greater 
trochanter  of  the  right  femur,  ribs,  upper  cervical  vertebrae,  and  the 
small  bones  of  the  hands. 

The  blood  examinations  showed  a  slight  secondary  anemia.  The 
examination  on  August  27  revealed  erythrocytes,  5,200,000.  Hemo- 
globin, 72  per  cent.;  leukoc\'tes,  5000;  pohmorphonuclears,  73 
per  cent.;  l\Tiiphoc;yi:es,  26  per  cent.;  transitionals,  1  per  cent. 
No  myelocytes  or  abnormal  cells  were  found  in  the  blood  at  any 
time. 

January  27  the  urine  was  clear,  amber  in  color,  specific  gravity 
1029,  acid  in  reaction  and  without  glucose,  indican,  or  bile  pigment. 
January  31  the  Bence-Jones  protein  was  found  in  the  urine.  It  was 
found  both  early  and  late  in  the  disease,  and  in  very  large  amounts, 
forming  a  hea^'y,  brownish,  sticky,  peptone-like  mass  adhering  to 
the  stirring  rod.  The  substance  had  all  the  characteristics  of  the 
Bence-Jones  protein. 

Clinical  Diagnosis.     ^Multiple  myelomata. 

The  autopsy  was  performed  by  Dr.  Xorris  on  October  26,  within 
an  hour  of  the  patient's  death. 

The  anatomical  diagnosis  was  multiple  myelomata,  lobar  pneu- 
monia, double  adhesive  pleuritis,  chronic  congestion  of  the  kid- 
neys, parenchymatous  hepatitis,  suppurative  otitis  media,  and 
sphenoiditis. 

Body  was  that  of  an  elderly  male  adult,  176  cm.  in  height,  very 
pale  and  emaciated. 

Lungs:  The  lungs  were  congested  and  edematous.  The  upper 
lobe  of  the  right  lung  was  consolidated,  showing  a  lobar  pneumonia 
in  the  stage  of  red  hepatization.  The  pleural  surfaces  were  every- 
where firmly  adherent  to  the  chest  wall  by  fibrous  adhesions.  The 
bronchi  were  normal.  The  bronchial  l}Tnph  nodes  were  small  and 
anthracotic. 

Heart:  The  heart  was  normal  in  size.  The  valves  were  normal, 
except  that  one  of  the  pulmonary  cusps  was  very  large  and  fenes- 
trated, and  the  left  and  middle  aortic  cusps  were  adherent  near 
their  edges.  The  musculature  was  dark  red  in  color  and  showed  no 
fibrosis.  The  coronary  arteries  were  normal.  The  upper  part  of 
the  aorta  was  normal,  but  the  lower  part  of  the  adbominal  portion 
showed  a  commencing  sclerosis. 

Peritoneum:  The  peritoneum  was  normal,  except  for  an  adhesion 
between  the  duodenum  and  the  gall-bladder. 
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Gastro-intestinal  tract:  Normal. 

Liver:  The  liver  weighed  1840  grams.  It  was  dark  red  in  color, 
and  had  a  cloudy  appearance  on  section.  The  gall-bladder  was 
normal  and  distended  by  black  tarry  bile. 

Spleen:  The  spleen  weighed  100  grams.  The  capsule  was  normal. 
The  splenic  pulp  was  pale  red  in  color,  and  .showed  many  fibrous 
septa. 

Suprarenals:  x\pparently  normal. 


Fig.  2.— Right  hand. 


Genito-urinary  tract:  The  kidneys  were  large  and  congested,  and 
weighed  about  475  grams.  They  were  firm.  The  capsule  stripped 
off  readily,  leaving  a  smooth  surface  on  which  were  a  few  small  cysts. 
The  cortex  was  thickened  and  its  markings  indistinct.  The  pelves, 
ureters,  and  urinary  bladder  were  normal. 

The  prostate  was  enlarged,  and  in  both  lateral  lobes  were  two 
large  foci  of  increased  firmness.  There  was  a  double  hydrocele,  the 
one  on  the  left  side  being  larger  than  the  one  on  the  right.  The 
testicles  and  epididymes  were  normal. 
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Organs  of  the  throat  and  neck:  These  were  normal. 

Head:  The  scalp,  the  meninges,  and  the  brain  were  normal. 
The  left  middle  ear  was  normal,  while  the  right  middle  ear  and 
sphenoidal  sinuses  contained  a  considerable  amount  of  thin  whitish 
pus. 


Right  liip  and  pelvis. 


Skeleton:  The  bones  of  the  skeleton  were  extensively  infiltrated 
by  a  neoplasm,  yellowish  white  in  color,  in  consistency  like  jelly, 
and  homogeneous  in  appearance,  resembling  a  rapidly  growing 
round-cell  sarcoma.  The  growth  was  in  many  places  the  seat  of 
hemorrhages  which  gave  it  the  dark  red  appearance  of  freshly 
clotted  blood.  The  cancellous  bone  had  entirely  disappeared  in  the 
regions  occupied  by  the  neoplasm,  and  the  periosteal  layer  also  was 
thinned  out  by  the  gro's\i;h. 
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The  bodies  of  the  cervical  vertebrae  were  almost  entirely  replaced 
by  the  tumor  tissue,  and  some  of  the  intervertebral  cartilaginous 
disks  showed  granular  degeneration  and  softening.  The  tumor 
mass  in  the  neck  projected  from  the  anterior  surface  of  the  bodies  of 
the  cervical  vertebree  and  infiltrated  the  adjacent  soft  tissues.  It 
extended  from  the  basilar  portion  of  the  occipital  bone  to  the 
superior  thoracic  opening.  A  few  of  the  dorsal  and  lumbar  vertebrae 
were  found  to  be  infiltrated  with  tumor  tissue,  and  there  was  a 
slight  kj^hosis  present  in  the  lumbar  region.  Thorough  investiga- 
tion of  the  vertebral  column,  however,  was  impossible. 

Externally,  the  anterior  portion  of  the  chest  wall  was  depressed, 
the  ribs  were  bowed,  and  displayed  numerous  fusiform  swellings 
composed  of  hemorrhagic  tumor  tissue,  surrounded  by  periosteum. 
The  largest  of  these  swellings  was  about  the  size  of  a  chicken's  egg. 
They  were  situated  near  the  costochondral  junction  and  projected 
into  the  pleural  cavity,  carrying  before  them  the  thickened  pleural 
membrane. 

The  sternum  was  everywhere  infiltrated  b}^  hemorrhagic,  neo- 
plastic tissue,  but,  except  for  a  marked  increase  in  thickness,  showed 
no  special  deformity.  The  lower  end  of  the  right  femur  contained  a 
small  red  area  of  tumor  formation,  say  2x1x1  cm.  The  entire 
upper  half  of  the  right  femur  was  infiltrated,  by  soft,  white  tumor 
tissue,  containing  large,  dark  red  hemorrhagic  areas.  The  clavicles 
also  showed  focal  areas  of  tumor  infiltration.  The  other  bones  of 
the  body  were  not  examined  at  autopsy. 

The  neoplasm  was  entirely  confined  to  the  skeleton,  and  no  tumor 
tissue  was  found  in  the  other  viscera.  The  tumors  showed  no  tend- 
ency to  infiltrate  into  the  soft  parts  around  the  bones  except  in  the 
anterior  portion  of  the  neck.  The  anatomical  characteristics  of  the 
tumor  indicated  that  it  was  a  multiple  primary  neoplasm  of  the 
red  bone  marrow. 

Microscopic  Examination.  The  viscera,  upon  microscopic  exami- 
nation, showed  but  few  noteworthy  changes.  Sections  of  the  upper 
lobe  of  the  right  lung  presented  the  typical  picture  of  pneumonic 
consolidation.  The  rectus  abdominalis  muscle  was  the  seat  of  a 
marked  Zenker's  degeneration. 

The  liver  showed  marked  parenchymatous  degeneration.  The 
spleen  contained  a  few  focal  necroses.  The  kidneys  were  the  seat 
of  a  slight  chronic  parenchymatous  nephritis  and  passive  congestion. 
The  left  kidney  contained  a  small  fibroma  situated  in  one  of  the 
pyramids.    The  other  viscera  were  practically  normal. 

Pieces  of  the  tumor  were  fixed  in  Jormalin,  Orth's  and  Zenker's 
fluid.  Absolute  alcohol  was  not  employed.  The  imbedding  was  in 
celloidin,  and  the  sections  were  stained  with  hematoxylin  and 
eosin,  with  Wright's  stain,  Jenner's  stain,  Unna's  methyl-green 
pyronin  stain,  Ehrlich's  triacid  stain,  Butterfield's^'"'^  eosin-thionin 
stain,  Mallory's   anilin-blue  connective-tissue  stain  and  Mallory's 
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phosphotungstic  acid  hematoxylin.  Smears  were  made  from  the 
fresh  tumor  tissue,  but  from  them  nothing  was  gained.  The  oxydase 
test  was  made  by  Prof.  WilHam  G.  ]McCallum,  and  was  negative. 

The  sections  of  the  tumor  from  the  neck,  the  ribs,  and  the  head  of 
the  femur  were  found  to  be  similar  in  their  microscopic  structure. 
The  stroma  was  composed  of  a  very  fine  and  quite  cellular  con- 
nective tissue,  with  a  moderate  number  of  delicate  bloodvessels, 
which  in  some  places  consisted  of  a  single  layer  of  endothelial  cells. 
The  tumor  cells  lay  closely  packed,  but  separated  in  some  places  by 
an  eosinophilic  ground  substance  in  the  form  of  small  globules.  The 
sections  taken  from  the  hemorrhagic  area  showed  numerous  ery- 
throc\i;es  between  the  tumor  cells.  Xo  tumor  cells  were  found  in  the 
lumen  of  any  of  the  bloodvessels. 


Fig.  4. 


-Drawing  of  a  section  from  tumor  in  cervical  vertebrae,    (a)  tumor  cell  of  the 
myeloblast  type;  (6)  tumor  cell  with  pyknotic  nucleus. 


The  tumor  cells  were  of  several  tj'pes.  The  most  numerous  was 
a  large  spherical  or  polyhedral  cell  of  slightly  basophilic  protoplasm, 
surrounding  a  large  vesicular  and  excentrically  placed  nucleus. 
This  nucleus  contained  several  dark  blue  chromatin  clumps,  arranged 
against  the  nuclear  membrane,  a  fine  filamentous  chromatin  net- 
work, and  an  intensely  staining  acidophilic  nucleolus.  Xo  granula- 
tions of  any  kind  could  be  demonstrated  in  the  cell  protoplasm. 
This  cell  had  the  appearance,  size,  and  general  staining  reactions  of 
the  ungranulated  cell  of  the  bone  marrow,  the  common  ancestor  of 
the  granulated  myelocyte  and  the  nucleated  red  cell. 

Another  type  was  a  cell  with  a  solid  dark  blue,  pyknotic  nucleus, 
excentrically  placed,  and  an  eosinophilic  protoplasm,  which  at  first, 
was  held  to  be  due  to  the  presence  of  hemaglobin  (Xorris  and 
Vance^^) .  These  cells  varied  in  size  from  a  small  lymphocyte  to  that 
of  the  cell  described  with  the  basophilic  protoplasm  and  vesicular 
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nucleus.  They  had  a  close  resemblance  to  normal  dythroblasts  until 
it  was  found  on  high  magnification  that  the  protoplasm  did  not 
stain  diffusely.  The  stain  occurred  in  the  form  of  irregular  eosino- 
philic clumps,  which  were  composed  of  small  globules  about  the 
size  of  a  nucleolus.  In  many  cells,  single  globules  of  this  type  were 
found  just  outside  the  pyknotic  nucleus,  and  surrounded  by  a  clear 
space  in  the  midst  of  the  eosinophilic  protoplasm. 

Cells  which  appeared  to  be  transitional  forms  between  the  above 
types  were  also  seen.  Their  cytoplasm  stained  all  gradations  from 
a  light  basophilia  to  a  complete  eosinophilia.  Their  nuclei  showed 
all  intermediate  stages  from  the  vesicular  type  to  that  of  complete 
pyknosis,  while  others  displayed  different  varieties  of  karyorrhexis. 
The  impression  was  given  that  there  existed  an  active  process  of 
degeneration  among  the  tumor  cells. 

SUMMARY    OF   CASE. 

At  autopsy  there  was  found  a  multiple  primary  neoplasm  of  the 
bone  marrow,  extensively  infiltrating  the  ribs,  cervical  vertebrae, 
clavicles,  sternum,  and  femur.  The  tumor  tissue  caused  destruction 
of  the  bone,  wearing  away  the  cortex  to  a  thin  layer  and  entirely 
replacing  the  cancellous  bone.  The  neoplasm  was  confined  to  the 
osseous  system,  the  viscera  were  not  involved  nor  were  the  surround- 
ing soft  tissues  infiltrated,  except  in  the  neck.  The  tumor  was  yel- 
lowish white  in  color,  soft  in  consistency  and  homogeneous  in  appear- 
ance, resembling  a  rapidly  growing  round-celled  sarcoma.  The 
masses  in  the  sternum  and  the  head  of  the  right  femur  showed 
extensive  hemorrhages,  which  gave  the  neoplasm  a  dark  red  appear- 
ance like  clotted  blood. 

On  microscopic  examination  the  tumor  cells  were  found  packed 
together  in  a  stroma,  consisting  of  very  fine  cellular  connective 
tissue,  delicate  bloodvessels,  a  fine  eosinophilic  ground  substance, 
and  red  blood  cells  whenever  the  section  was  taken  from  a  hemor- 
rhagic area. 

It  is  plain  that  the  tumor  cells  in  this  case  all  took  their  origin 
from  the  cells  of  the  bone  marrow.  The  large  cell  with  the  baso- 
philic cytoplasm  and  the  large  vesicular  nucleus  was  morphologically 
very  similar  to  the  myeloblast  of  the  bone  marrow.  The  cell  with 
the  irregularly  staining  eosinophilic  protoplasm  and  pyknotic  nucleus 
was  not  so  easy  to  identify,  though  it  was  quite  evident  from  the 
presence  of  transitional  forms  that  it  must  have  been  derived  from 
the  myeloblast  type.    Its  existence  can  be  explained  in  two  ways: 

1.  The  neoplasm  is  an  erythroblastoma,  as  described  by  Ribbert,*^ 
in  which  case  the  cell  is  a  nucleated  red  cell  and  the  process  in  the 
tumor  is  erythroblast  formation.  The  objection  to  this  theory  is 
that  the  tumor  elements  with  the  pyknotic  nuclei  take  the  eosin 
stain  irregularly  and  not  diffusely,  and  are  consequently  not  normal 


706  VANCE:  MULTIPLE   MYELOMATA 

erji:hroblasts.  On  the  other  hand,  they  may  be  regarded  as  an 
atypical  form  of  the  nucleated  red  cell  in  which  the  protoplasm 
manufactures  hemoglobin  in  an  abortive  fashion.  The  substanti- 
ation of  this  theory  depends  on  the  demonstration  of  hemoglobin 
in  the  cytoplasm,  and  that  was  impossible  from  the  material  at  our 
disposal  in  this  case. 

2.  The  neoplasm  can  be  considered  as  a  myeloblastoma,  in  which 
occur  different  stages  of  cell  degeneration  and  disintegration.  If 
we  accept  this  theory  we  must  regard  the  eosinophilic  material  in 
the  cytoplasm  as  distinct  from  hemoglobin,  because  hemoglobin 
never  occurs  in  a  cell  unless  it  is  manufactured  by  the  protoplasm 
or  else  acquired  by  the  phagocytosis  of  normal  erythrocytes.  The 
first  possibility  would  give  the  cells  the  dignity  of  er3i:hroblasts, 
while  the  second  view  is  not  tenable  in  this  case,  because  there  is  no 
phagoc\i;osis  present  in  the  tumor.  Christian^*  advanced  the  theory 
that  the  degenerating  tumor  cells  have  the  power  to  imbibe  the 
soluble  hemoglobin  in  the  tissues,  but  this  idea  is  erroneous.  Besides, 
degenerating  protoplasm  is  invariably  acidophilic,  and  the  eosino- 
philia  can  be  explained  on  the  grounds  of  cell  disintegration. 

This  case  is  not  identical  with  any  other  case  described  in  the 
literature,  though  it  has  many  points  of  similarity  with  those 
described  by  Ribbert,^^  ]\IcCallum,''«  Wright,9«  Parkes  Weber,^^ 
Christian,^*  Permin.^*^  It  is  difficult  to  decide  whether  to  classify 
the  tumor  as  an  erythroblastoma  showing  the  formation  of  atypical 
er}i;hroblasts,  or  as  a  myeloblastoma  showing  numerous  cell  degen- 
erations. It  is  certain  that  the  large  cells  with  the  vesicular  nucleus 
are  derived  from  the  myeloblast  of  the  bone  marrow,  but  further 
differentiation  is  not  possible  because  of  our  lack  of  knowledge  con- 
cerning the  significance  of  the  other  cell  forms  in  the  tumor. 

a  consideration  of  the  relationship  of  the  multiple 

myelo:mata  to  the  diseases  of  the  lymphatic- 

hemapoietic  apparatus. 

A  short  review  of  bone-marrow  formation  is  necessary  for  a.  com- 
prehensive conception  of  the  dift'erent  primary  affections  of  the 
lymphatic-hemapoietic  apparatus. 

]\Iaximow  described  the  migration  of  the  undifferentiated  star- 
shaped  cells  and  newly  formed  bloodvessels  from  the  perichondrium 
into  the  prebony  cartilage  as  the  beginning  of  blood  formation  in 
the  skeleton.  The  star-shaped  cells  developed  into  two  primary 
forms:  (1)  the  fixed  supporting  cells  which  linked  themselves 
together  by  long  processes,  and  (2)  the  spherical  "Wanderzellen" 
or  myeloblasts.  The  bone  marrow  at  this  stage  resembles  lymphatic 
tissue  so  markedly  that  it  is  known  as  "lymphoid  marrow."  Later, 
the  fixed  supporting  cells  develop  into  the  osteoblast,  osteoclast, 
and  the  reticular  cell  of  the  marrow,  while  the  myeloblasts  become 
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differentiated  into  the  various  blood-forming  elements,  as  the  ery- 
throblast,  the  granulated  myelocytes,  the  small  l>Tnphocyte-like 
cells,  and  the  megakaryocyte. 

Now  the  morphology  and  genesis  of  the  lymphoblasts,  the  "Wan- 
derzellen"  of  lymphatic  tissues,  is  very  similar  to  that  of  the  myelo- 
blasts, but  their  future  development  is  not,  as  the  IjTnphoblast 
develops  under  normal  conditions  into  a  single  cell  form  the  small 
l\aTiphoc;vi:e.  However,  it  is  a  well-known  fact  that  myeloid  cells 
very  often  appear  in  lymphatic  tissues  in  many  pathological  pro- 
cesses, such  as  the  myelogenous  leukemias  and  the  severe  anemias, 
and  conversely  lymphocytes  occur  in  the  bone  marrow  in  hniphatic 
leukemias  and  pseudoleukemias.  The  consensus  of  opinion  is  that 
such  aberrant  elements  develop  from  cells  normally  present  in  these 
situations,  which  suggests  that  the  myeloblast  and  lymphoblast  are 
closely  related  though  not  absolutely  identical. 

The  above  embryological  considerations  offer  a  basis  of  classifica- 
tion and  a  reasonable  explanation  for  the  variety  of  primary  neo- 
plasms which  occur  in  the  bone  marrow.  They  are  divided  into  two 
main  groups.  The  first  group  take  their  origin  from  the  fixed 
supporting  cell  of  the  embryonic  bone  marrow,  and  include  the 
benign  connective-tissue  tumors,  the  endotheliomata,  and  the 
ordinary  malignant  sarcomata.  The  second  group  are  derived  from 
the  primary  mesenchymal  "^Yanderzellen,"  and  are  classified  under 
the  title  of  "Primary  Diseases  of  the  Lymphatic-hemapoietic 
Apparatus."  These  tumors  are  peculiar,  pathologically,  in  that 
the  neoplastic  tissue  pervades  the  body  as  a  diffuse  infiltration,  or 
in  the  form  of  discrete  nodules;  but  it  is  only  found  in  situations 
where  lymphoid  and  myeloid  tissues  are  normally  present.  The 
tumors  are  primary  hyperplasias  of  some  single  derivative,  or  group 
of  derivatives,  of  the  lymphoblast  or  myeloblast  at  each  separate 
situation  rather  than  metastases  in  the  sense  of  the  word  as  applied 
to  malignant  sarcomata.  The  tumor  cells  can  also  be  demonstrated 
in  the  circulating  blood  in  some  forms,  namely,  the  leukemias,  while 
in  others,  as  the  pseudoleukemias,  the  blood  is  free  of  these  elements. 
This  fundamental  difference  has  never  been  explained  satisfactorily. 
It  is  evident,  however,  that  the  primary  diseases  of  the  Ijonphatic- 
hemapoietic  apparatus  show  definite  characteristics  not  possessed 
by  other  tumor  groups,  but  which  are  explainable  by  the  close 
embryological  relationship  of  the  hinphoblast  and  myeloblast. 

The  tumor  cells  of  most  of  the  members  of  this  group  are  easy  of 
identification,  and  such  neoplasms  can  be  readily  classified.  There 
are,  however,  isolated  cases  described  where  the  pathological  features 
indicated  that  the  neoplasm  was  a  member  of  the  lymphatic- 
hemapoietic  group,  but  where  the  embryological  status  of  the  tumor 
cells  could  not  be  definitely  determined.  These  cases  must  remain, 
therefore,  as  unknown  cjuantities  in  any  scheme  of  classification. 
The  numerous  ''plasma  cell  tumors"  and  the  case  described  by 
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Norris^^  as  a  "Multiple  Systemic  Sarcoma  of  Myelogenous  Origin" 
are  examples  of  such  neoplasms.  Until  the  nature  and  origin  of  the 
tumor  cells  can  be  definitely  determined  a  comprehensive  classifica- 
tion of  the  lymphatic-hemapoietic  group  of  diseases  will  be  difficult. 

The  pathological  characteristics  of  the  multiple  myelomata,  how- 
ever, put  it  without  question  in  this  group  of  diseases.  In  addition, 
the  limited  distribution  of  the  tumor  growth,  which  is  confined  to  the 
skeleton  in  all  save  a  few  instances,  and  the  marked  resemblance  of 
the  tumor  cells  to  the  different  bone-marrow  elements,  suggests  that 
the  neoplasm  is  composed  of  myeloblasts  or  derivatives  of  myelo- 
blasts. Lubarsch*^  plausibly  explains  the  rare  cases  of  extraskeletal 
myelomata  in  the  liver  and  h-mph  nodes  by  suggesting  that  such 
tumors  were  derived  from  aberrant  myeloid  tissue  present  in  those 
situations. 

The  diff'erent  t^-pes  of  multiple  myelomata  which  have  been 
described  in  the  literature  have  been  divided  into  the  following 
five  groups: 

1.  The  myeloblastoma,  composed  of  myeloblasts. 

2.  The  myelocytoma,  composed  of  myelocytes  containing  neu- 
trophilic granulations. 

3.  The  erythroblastoma,  composed  of  nucleated  red  fells. 

•4.  The  lymphocytoma,  composed  of  cells  resembling  lymphocytes. 

5.  The  plasmocytoma,  composed  of  cells  of  "plasma-cell"  mor- 
phology. 

Of  the  five  tyjies  the  plasmocytoma  cannot  be  regarded  as  a  true 
myeloma  for  reasons  which  we  have  already  discussed.  The  lympho- 
cytoma is  a  distinct  tumor  type,  but  it  cannot  be  separated  from  the 
pseudoleukemias  and  lymphosarcomas,  which  invoh'e  only  the 
bones,  many  of  which  have  been  described  in  young  individuals. 
The  tumor  cells  of  many  of  these  cases  are  probably  not  derived 
from  the  myeloblast,  and  it  is  very  questionable  whether  they  should 
be  classified  as  true  myelomata.  The  myelocytoma  and  erythro- 
blastoma are  theoretically  multiple  myelomata,  but  until  more 
examples  of  such  tumors  have  been  described,  they  must  be  included 
in  the  classification  with  reservation.  The  myeloblastoma  is  the 
only  one  of  the  five  which  is  unquestionably  a  well-recognized 
pathological  entity,  and  in  the  present  state  of  our  knowledge  the 
multiple  myelomata  term  should  be  reserved  for  multiple  bone- 
marrow  tumors  of  myeloblastic  origin. 

BEXCE-JOXES    ALBUMIXURIA. 

The  peculiar  body  known  as  Bence-Jones  protein  was  first 
described  by  Bence-Jones  in  184(3  in  the  urine  of  a  patient  of 
]\laclntyre's.  He  found  that  a  thick  yellowish  precipitate 
occurred,  when  the  urine  was  heated  to  about  50°  C,  but  that  this 
precipitate  dissolved  completely  on  boiling  and  reappeared  when 
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the  solution  was  cooled.  The  full  significance  of  this  protein  in  the 
urine,  which  had  different  reactions  from  those  of  the  ordinary 
urine  albumin,  was  not  recognized  at  that  time,  because  the  case 
was  regarded  simply  as  "mollities  ossia  rubra." 

In  1876  V.  Rustizky  described  his  case  of  multiple  bone  tumor, 
to  which  he  gave  the  name  multiple  myelomata.  The  urine  exami- 
nation was  apparently  normal,  and  no  record  was  made  of  the 
presence  or  absence  of  the  Bence-Jones  protein.  It  was  not  until 
1889,  when  Kahler  reported  a  similar  case,  in  which  Bence-Jones 
protein  was  found  in  the  urine,  that  any  association  was  drawn 
between  this  finding  and  the  disease.  Since  then  many  observers, 
especially  the  Italians  and  English,  have  accepted  his  conclusion 
that  multiple  myelomata  and  the  Bence-Jones  protein  are  insepar- 
able, and  Parkes  Weber,  INIofi'at  and  others  exclude  all  cases  from 
the  multiple  myelomata  group  which  do  not  show  the  Bence-Jones 
protein  in  the  urine.  The  specific  nature  of  this  reacion  has,  how- 
ever, been  questioned,  and  a  careful  review  of  the  literature  shows 
that  while  true  myelomata  may  not  always  excrete  Bence-Jones 
protein,  the  urine  of  many  other  conditions  may  contain  this  body 
with  all  its  characteristic  reactions. 

A  review  of  the  latter  group,  however,  brings  out  the  one  impor- 
tant fact  that  in  no  case  in  which  the  urine  contained  true  Bence- 
Jones  protein  were  the  bones  or  bone  marrow  definitely  pro\'ed  to 
be  free  of  pathological  processes.  Examples  of  this  point  were 
Askanazy's  case  of  lymphatic  leukemia,  ^Yeinberger's  case  of  chlor- 
oma,  Fitz's  case  of  myxedema,  Seegelken's  case  of  chondrosarcoma, 
Raschke's  case  of  senile  osteomalacia,  and  the  peculiar  case  described 
by  Gluzinski  and  Reichenstein.  Frank  secondary  carcinoma  of  the 
bones  was  present  in  the  cases  of  Bence-Jones  proteinuria  described 
by  Decastello  and  Boggs  and  Guthrie.^"**  It  is,  therefore,  obvious 
that  Bence-Jones  proteinuria  is  not  strictly  a  pathognomonic  sign 
of  multiple  myelomata,  though  its  frequent  association  with  that 
condition  (80  per  cent,  of  the  cases  according  to  Rosenbloom)  gives 
it  a  considerable  diagnostic  value. 

The  tests  for  Bence-Jones  protein  are  quite  distinctive  and  very 
simple  to  perform.  The  urine  is  heated  slowly  and  an  albuminous 
precipitate  forms  at  a  temperature  between  50°  and  56°  C.  On 
further  heating  the  protein  dissolves,  disappears  completely  when 
the  solution  is  boiled,  but  as  the  solution  cools  the  precipitate 
reforms.  The  same  phenomenon  of  disappearing  on  boiling  and 
reappearing  on  cooling  is  also  shown  by  the  precipitate  formed  by 
adding  potassic  ferrocyanide  and  acetic  acid  to  the  urine,  and  the 
precipitate  formed  in  the  ring  contact  test  of  the  urine  with  strong 
nitric  or  hydrochloric  acid.  The  urine  also  gives  a  violet  color  with 
the  Biuret  test.  There  are  other  tests,  but  the  ones  mentioned 
above  are  the  most  used  and  are  sufficient  to  identify  the  substance. 

The  urine  in  case  of  Bence-Jones  proteinuria  usually  shows  on 


710  VANCE :   MULTIPLE    MYELO\LA.TA 

examination  a  high  acidity,  a  specific  gravity  of  1013  and  1020, 
and  a  viscidity  above  the  normal.  In  some  cases  the  reaction  was 
neutral  and  in  one  case  it  was  alkaline.  In  most  cases  the  urine 
was  clear,  but  in  some  it  was  turbid,  which  Parkes  Weber  and  other 
English  observers  claim  may  be  the  Bence-Jones  protein  spontane- 
ously precipitated.  In  the  majority  of  cases  the  body  was  excreted 
continuously  in  the  urine,  though  in  some  no  record  can  be  found  of 
this  fact.  This  peculiarity  serves  to  distinguish  the  true  Bence- 
Jones  protein  from  the  albumoses  often  temporarily  excreted  in  the 
urine  of  patients  suffering  from  cachectic  or  febrile  conditions. 

The  nature  of  the  Bence-Jones  protein  is  not  fully  understood 
at  present.  Some  of  the  earlier  writers  (Kiihne)  considered  it  an 
albumose,  but  studies  by  ]*kIoitessier,  ^lagnus-Levy,  Abderhalden, 
and  Rostoski  and  others  on  the  cleavage  products  obtained  from  the 
body  by  peptic  and  tryptic  digestion,  suggest  that  its  composition 
is  more  complex  than  that  of  an  albumose,  and  more  like  that  of  a 
protein.  Abderhalden's  theory  is  that  it  is  a  tissue  albumin  which 
is  manufactured  in  the  organism  and  takes  place  in  its  metabolism, 
but  which  is  foreign  to  the  blood  and  is  promptly  excreted  in  the 
urine  whenever  it  enters  the  blood  stream.  The  experiments  of 
Stokvis,  INIatthes,  and  Ellinger  have  shown  that  whenever  Bence- 
Jones  protein  is  injected  into  dogs  subcutaneously,  intravenously, 
or  per  rectum  the  body  is  recovered  unchanged  in  the  urine.  Ros- 
toski was  unable  to  differentiate  the  Bence-Jones  protein  from  other 
proteins  by  the  "precipitin  reaction."  On  the  whole  the  researches 
on  its  composition  have  been  quite  unproductive,  and  all  that  we 
can  definitely  say  is  that  it  is  probably  an  albumin  manufactured  in 
the  body  under  pathological  conditions,  different  in  composition 
from  any  of  the  other  body  proteins. 

^Vlany  theories  have  been  advanced  suggesting  the  origin  of  the 
Bence-Jones  protein  in  the  body.  ]\Iagnus-Levy  believed  that  it 
was  an  abnormal  product  of  the  protein  metabolism  of  the  food. 
Decastello  regarded  the  body  as  a  derivative  of  diseased  kidney 
epithelium  and  claimed  that  it  was  never  found  in  the  urine  if  the 
epithelium  is  normal.  Simon,  Kiihne  and  Chittenden  and  ]\Ioi- 
tessier  considered  that  it  was  formed  by  the  action  of  the  enz^Tnes 
of  the  tumor  cells  on  the  proteins  in  the  blood.  Parkes  Weber 
looked  upon  it  as  a  peculiar  secretion  or  degeneration  product  of  the 
myeloma  cells.  Rosenbloom  endeavored  to  prove  that  the  body  is 
a  cleavage  product  of  osseo-albuminoid,  and  that  its  presence,  in 
cases  of  multiple  myelomata,  is  due  to  the  rapid  destruction  of 
bone  by  the  neoplasm.  None  of  these  theories  have  as  yet  been 
confirmed. 

Many  analyses  have  been  made  of  the  organs  and  body  fluids  of 
multiple  myelomata  cases,  and  normal  cases,  with  a  view  to  finding 
out  the  site  of  formation  of  the  Bence-Jones  protein.  Barr,  Rib- 
binck,  and  Lowe  were  unable  to  find  the  body  in  the  organs  of  their 
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cases.  Fleischer  found  a  substance  giving  the  reaction  of  Bence- 
Jones  albumin  in  the  bone  marrow  of  a  normal  individual.  Coriat 
found  a  similar  body  in  the  pleural  fluid  of  a  case  of  multiple  neuritis, 
though  the  urine  was  free  from  the  protein.  On  the  other  hand, 
substances  with  similar  properties  to  Bence-Jones  protein  have  been 
obtained  by  EUinger,  Wood,  and  Parkes  Weber  from  the  bone 
marrow  of  multiple  myelomata;  by  Askanazy  from  the  bores  of 
his  case  of  hmphatic  leukemia,  and  by  Ellinger  from  the  pleural 
fluid  of  his  case  of  multiple  myelomata. 

It  is  quite  probable  that  the  formation  of  Bence-Jones  protein 
in  the  body  is  connected  in  some  way  with  the  pathological  changes 
in  the  bones.  The  frequent  association  of  Bence-Jones  proteinuria 
and  multiple  myelomata,  the  involvement  of  the  bones  in  other 
cases  of  Bence-Jones  proteinuria,  and  the  occasional  demonstration 
of  bodies  similar  to  Bence-Jones  protein  in  the  diseased  bones, 
suggest  this  fact.  The  mode  of  formation  of  this  body  is  still 
unknown,  and  so  is  the  method  by  which  it  enters  the  blood  and  is 
excreted  in  the  urine.  At  present  our  knowledge  of  Bence-Jones 
protein  is  rather  theoretical,  and  many  more  observations  will  have 
to  be  made  before  any  satisfactory  conclusion  as  to  its  nature  can 
be  reached. 

CONCLUSIONS. 

1.  The  multiple  myelomata  are  multiple  primary  tumors  of  the 
bone  marrow,  occurring,  for  the  most  part,  in  elderly  individuals, 
and  manifested  during  life  by  deep-seated  pain  in  the  bones,  char- 
acteristic deformities  of  the  skeleton,  spontaneous  fractures  in  many 
bones  of  the  body,  severe  secondary  anemia,  and  emaciation. 

2.  The  presence  of  Bence-Jones  protein  in  the  urine  is  character- 
istic of  many  cases  of  multiple  myelomata,  but  it  is  not  a  pathog- 
nomonic sign  of  the  disease,  as  it  is  occasionally  found  in  the  urine 
of  other  bone  conditions. 

3.  At  postmortem,  cases  of  multiple  myelomata  show  the  pres- 
ence of  soft,  homogeneous  tumor  masses  which  replace  the  can- 
cellous tissue  of  the  bones  of  the  trunk,  the  vertebrae,  ribs,  and 
sternum,  and  less  often  of  the  ends  of  the  long  bones  of  the  extremi- 
ties, the  diploe  of  the  skull,  and  the  small  bones  of  the  hands  and 
feet. 

4.  The  multiple  myelomata  are  confined  to  the  bones,  though 
a  few  cases  have  been  reported  of  extraskeletal  growi:hs. 

5.  The  multiple  myelomata  are  composed  of  cefls  practically 
identical  with  the  myeloblasts  of  the  bone  marrow  or  their  deriva- 
tives.   Five  different  groups  of  these  tumors  have  been  described. 

(a)  Myeloblastoma. 

(fc)  Neutrophile  myelomata. 

(c)  Erythroblastoma. 

(d)  L}Tiiphoc\i:oma. 

(e)  Plasmocytoma. 
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The  first  three  tumor  t\'pes  are  true  multiple  myelomata.  The 
lymphocytoma  is  a  distinct  tumor  type,  but  as  there  is  considerable 
doubt  regarding  the  relation  of  the  tumor  cell  to  the  myeloblast,  it 
cannot  be  unquestionably  classified  as  a  true  myelomata. 

The  "plasma  cell"  tumor  cannot  be  considered  as  a  pathological 
entity  until  more  is  known  about  the  origin  and  mode  of  develop- 
ment of  the  plasma  cell. 

6.  The  multiple  myelomata  belong  to  that  group  of  tumors  which 
are  composed  of  cells  derived  from  the  primary  mesenchymal 
"Wanderzellen,"  and  are  closely  related  to  the  leukemias,  chloromas, 
and  other  diseases  of  the  hTiiphatic  hemapoietic  apparatus. 
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MASSIVE    HEMORRHAGES    FROM    THE    STOMACH    WITHOUT 
DEMONSTRABLE  ULCER. 

By  Alexis  V.  Moschcowitz,  M.D., 

professor  of  clinical  surgery,  college  of  physicians  and  surgeons,  columbl^ 
university;  attending  surgeon,  mount  SINAI  hospital;  visiting 

surgeon,  HAR  MORIAH  hospital,  new  YORK. 

Early  in  1915,  within  a  period  of  less  than  one  month,  I  had 
the  opportunity  to  operate  upon  four  patients,  upon  whom  the 
unequivocal  diagnosis  of  a  bleeding  ulcer  of  the  stomach  had  been 
made,  both  by  myself  and  by  several  very  competent  colleagues; 
and  yet  none  of  the  operations  failed  to  reveal  even  the  slightest 
tangible  lesion  of  the  stomach.  In  spite  of  a  most  unfavorable 
outlook  in  all  of  these  cases,  and  practically  a  hopeless  one  in  two, 
all  of  these  patients  recovered.  The  fortunate  outcome,  while 
gratifying,  leaves  me,  nevertheless,  with  a  sense  of  incompleteness 
of  the  study  of  the  pathological  data,  inasmuch  as  my  observations 
are  based  only  on  the  examination  of  the  unopened  stomach  in  vivo 
and  not  on  postmortem  material.  Clinically,  nevertheless,  these 
cases  are  of  profound  interest,  and  even  with  the  shortcomings 
I  have  mentioned,  deserve  the  fullest  report.  The  histories  of  these 
cases  are  the  following: 

Case  I. — Chas.  R.  Austrian,  aged  thirty-six  years,  was  admitted 
to  the  ^Medical  Division  of  ]\Iount  Sinai  Hospital,  upon  the  service 
of  Dr.  ^Manges,  January  7,  1915.  His  illness  was  of  two  and  a  half 
years'  duration,  and  began  with  the  vomiting  of  a  large  quantity  of 
blood  without  any  premonitory  s^Tiiptoms.  This  hematemesis  con- 
tinued for  a  few  days  and  then  ceased  for  three  or  four  months,  when 
he  again  vomited  large  amounts  of  blood  during  several  consecutive 
days.  This  cycle  was  repeated  on  two  further  occasions.  After  the 
fourth  attack  the  patient  entered  a  hospital  in  Brookl^Ti,  where  he 
was  operated  upon.  An  incision  through  the  upper  part  of  the  right 
rectus  was  made,  but  apparently  nothing  was  found  to  account  for 
the  hematemesis;  the  appendix  was  removed.  The  condition  of 
periodic  profuse  hematemesis  was  unchanged  by  the  operation. 
Altogether  there  had  been  nine  such  attacks  within  two  and  a  half 
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years,  each  attack  lasting  several  days,  so  that  by  the  termination  of 
the  last  attack  the  patient  was  profoundly  anemic,  and  anxious  to 
obtain  relief,  if  possible,  even  by  further  operation. 

The  physical  examination  revealed  a  systolic  murmur  over  the 
whole  precordium,  with  accentuation  of  the  second  sound.  The 
abdomen  showed  a  peculiar  fulness  of  the  epigastrium,  with  marked 
local  tenderness  to  the  right  of  the  median  line;  the  liver  was  pal- 
pable one  and  a  half  fingers  below  the  free  border  of  the  ribs.  The 
patient,  just  having  recovered  from  an  .attack  of  hematemesis,  was 
greatly  prostrated,  emaciated,  and  apparently  very  anemic.  At  no 
time  during  his  observation  at  the  hospital  was  blood  found  in  the 
stomach  contents  or  in  the  feces.  Test  meals  on  several  occasions 
showed,  on  an  average,  a  total  acidity  of  85  to  90,  and  free  HCl 
50  to  60.  Hemoglobin,  63  per  cent.  Two  roentgen  ray  examinations 
were  suggestive  of  adhesions  around  the  pylorus,  with  dilatation 
and  ptosis  of  the  stomach. 

I  was  requested  to  see  the  patient  by  Dr.  Manges;  we  agreed  that 
the  patient,  in  all  probability,  sufl'ered  from  an  ulcer  at  the  pylorus, 
with  a  somewhat  atj-pical  symptom-complex,  and  advised  operation. 

Operation,  January  30,  1915.  Five-inch  median  epigastric  inci- 
sion. The  liver  was  found  to  be  enlarged,  as  was  indicated  in  the 
physical  examination.  It  was  of  a  deep  purplish  color,  and  soft  in 
consistency;  its  capsule  was  wTinkled,  not  tense.  In  the  region  of 
the  cicatrix  of  the  previous  operation  there  were  present  massive 
adhesions,  which  united  the  omentum,  the  liver,  and  the  abdominal 
parietes.  These  were  carefully  freed,  in  order  to  permit  a  thorough 
exploration  of  the  stomach,  pylorus,  and  duodenum.  Even  the  most 
painstaking  examination  failed  to  reveal  the  slightest  suspicion  of 
an  ulcer;  the  only  abnormality  was  a  somewhat  greater  tortuosity 
of  the  gastric  vessels  than  is  normal.  A  specimen  was  removed 
from  the  liver  for  pathological  study,  and  was  reported  by  Dr.  F.  S. 
Mandlebaum  as  "congestion."  The  postoperative  course  was 
marred  by  pneumonia,  but  the  patient  was  discharged  with  a  well- 
healed  scar  February  13. 

I  saw  and  examined  the  patient  October  3,  1915.  In  the  interval 
there  had  been  no  further  attack  of  hematemesis;  in  fact,  the  patient 
vomited  only  once  or  twice  during  that  time.  The  patient  is,  how- 
ever, quite  dyspneic,  and  is  beginning  to  suffer  more  and  more  from 
his  cardiac  trouble. 

E'picrisis.  Quite  properly  it  might  be  argued  that  the  primary 
cause  of  the  hematemesis  in  this  case  is  to  be  looked  for  in  the  cardiac 
condition;  this  caused  secondarily  the  hepatic  congestion,  which  in 
turn  was  followed  by  the  gastric  hemorrhages.  Granted  that  such 
is  the  case,  we  must,  nevertheless,  assume  a  loss  of  continuity  in  the 
gastric  mucosa  and  a  subjacent  vessel  to  permit  the  escape  of  such 
large  amounts  of  blood.  The  only  other  hypothesis  possible  is  that 
of  hemorrhage  per  diapedesim,  a  theory  long  since  disproved.     I 
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believe  that  an  ulcer  was  present,  but  that  it  was  so  small  as  to  escape 
detection.    It  is  on  this  account  that  I  include  this  case  in  my  report. 

Case  II. — Morris  I.,  Russian,  aged  thirty-three  years,  was  ad- 
mitted to  my  service  at  ]\Iount  Sinai  Hospital  February  18,  1915. 
For  the  past  four  years  the  patient  had  been  suffering  from  pain  in 
the  epigastrium,  which  radiated  to  the  back  at  about  the  level  of 
the  tenth  dorsal  vertebra;  the  pain  was  relieved  by  the  ingestion 
of  food  for  a  period  of  one  to  two  hours.  Associated  with  this  pain 
there  occurred  also  vomiting,  which  ensued  about  one  hour  after 
eating.  Very  frequently  the  patient  also  vomited  large  amounts  of 
pure  blood,  followed  by  tarry  stools.  The  patient  felt  very  weak, 
and  lately  had  lost  seventeen  pounds  in  weight. 

The  physical  examination  was  entirely  negative  except  for  tender- 
ness at  McBurney's  point  and  a  localized  area  of  exquisite  tender- 
ness in  the  epigastrium  to  the  right  of  the  median  line.  The  report 
of  the  roentgen-ray  examination  made  by  Dr.  Jaches  was  "  duodenal 
ulcer." 

Operation,  February  20.  A  short  Sprengel  incision  through  the 
left  rectus  was  first  made,  but  in  order  to  permit  a  more  thorough 
examination  the  incision  was  extended  so  as  to  divide  both  recti. 
The  stomach  was  found  to  be  somewhat  dilated,  but  with  this 
exception  absolutely  nothing  of  an  abnormal  nature  was  found; 
neither  in  the  stomach,  duodenum,  gall-bladder,  liver,  nor  pancreas. 
The  appendix  was  removed  and  was  found  to  be  normal. 

After  an  uneventful  convalescence  the  patient  was  discharged, 
with  a  well-healed  scar,  March  9. 

The  next  case  is  perhaps  the  most  interesting  of  my  series: 

Case  III. — Minnie  R.,  Canadian,  graduate  nurse,  aged  twenty- 
five  years,  was  admitted  to  the  hospital  February  14,  1915. 

Pa^i  History.  Typhoid  fever  nine  years  ago;  about  three  years 
ago,  while  in  training  school  and  on  night  duty,  she  complained  for 
a  few  days  of  a  gnawing  feeling  in  the  epigastrium  after  the  midnight 
meal.  Test  meals  taken  at  that  time  were  negative.  Patient  was 
considered  a  neurasthenic,  and  never  was  ill  enough  to  be  taken 
off  duty. 

February  14,  1915,  at  2  p.m.,  she  vomited  about  thirty  ounces  of 
blood,  without  any  premonitory  symptoms;  at  4  p.m.,  a  like  amount 
of  blood  was  vomited;  at  9  p.m.,  fifty  ounces  of  blood  were  vomited, 
and  the  patient  fainted.  She  was  transferred  to  the  hospital  and  was 
treated  with  morphin,  rest  in  bed,  and  ice-bag  to  the  epigastrium. 
February  15  the  hemoglobin  percentage  was  47.  In  the  evening  the 
patient  again  vomited  thirty  ounces  of  blood  and  again  fainted. 
During  the  next  three  days  there  was  a  cessation  of  vomiting,  but 
there  was  continuously  melena,  and  in  consequence  the  hemoglobin 
percentage  dropped  lower  and  lower.  Operative  interference  was 
considered,  but  Avas  thought  inadvisable  on  account  of  the  poor 
condition  of  the  patient. 
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On  February  19  the  patient  was  transfused  by  the  citrate  method 
by  Dr.  Lewisohn,  raising  the  hemoglobin  percentage  from  35  to  55 
per  cent.  In  spite  of  this  transfusion  the  condition  of  the  patient 
became  continuously  worse.  She  was  so  anemic  that  no  accurate 
measurements  of  the  hemoglobin  percentage  were  obtainable  with 
the  Sahli  instrument.    I  therefore  decided  upon  operation. 

At  midnight  of  February  20,  after  a  preliminary  transfusion  by 
the  citrate  method  by  Dr.  Lewisohn,  800  c.c.  being  transfused,  the 
stomach  was  exposed  through  a  median  epigastric  incision.  All  the 
\dscera  in  the  upper  part  of  the  abdomen  were  thoroughly  explored, 
particular  attention  being  paid  to  the  stomach  and  duodenum.  After 
carefully  exploring  the  anterior  wall  of  the  stomach  and  finding 
nothing  suspicious,  the  lesser  peritoneal  sac  was  entered  through 
the  gastrohepatic  omentum  and  the  entire  posterior  wall  examined 
with  the  greatest  care.  Absolutely  nothing  of  un  abnormal  nature 
was  found.  In  sheer  despair  I  made  a  posterior  retrocolic  gastro- 
enterostomy and  excluded  the  pylorus. 

On  the  following  day  her  condition  was  excellent.  There  was  still 
some  melena,  but  this  could  very  readily  be  accounted  for  by  bleed- 
ing which  had  occurred  prior  to  the  operation. 

Condition  of  the  patient  was  perfectly  satisfactory  on  my  morning 
visit  to  the  hospital  on  February  22.  At  twelve  o'clock  noon  of  that 
day  I  was  hurriedly  summoned  to  the  hospital  by  a  message  that 
the  patient  had  suddenly  gone  into  collapse,  and  was  in  a  moribund 
condition.  An  acute  dilatation  of  the  stomach  was  considered  to  be 
possible,  and  I  therefore  passed  a  stomach-tube  and  withdrew  over 
a  quart  of  bright  red  blood;  this  was  followed  by  a  lavage  of  the 
stomach  with  ice-water  until  the  washings  returned  clear. 

From  that  time  on  the  condition  of  the  patient  began  to  improve; 
the  hemoglobin  slowly  increased,  and  she  was  discharged  well  four 
weeks  later. 

Epicrisis.  The  history  and  course  of  this  case  is  t^^pical  of  the 
"exulceratio  simplex  of  Dieulafoy."  The  sudden  profuse  hema- 
temesis  without  any  preceding  gastric  symptoms  is  particularly 
suggestive.  The  postoperative  course  is  also  most  interesting. 
The  occurrence  of  an  almost  fatal  hemorrhage  thirty-six  hours  after 
operation  is  very  interesting,  and  will  no  doubt  be  regarded  by  many 
as  proof  of  the  failure  of  operation.  To  my  mind,  however,  such  an 
argument  is  entirely  erroneous;  at  best  it  may  be  argued  that  I 
selected  in  this  case  an  indirect  method  to  stop  the  hemorrhage 
instead  of  a  direct  method.  Had  the  condition  of  the  patient  been 
better  I  would  have  incised  the  stomach  and  searched  for  the  bleed- 
ing-point, with  certainly  a  greater  promise  of  success. 

Case  IV. — Esther  K.,  had  been  under  hospital  observation  for 
more  than  a  year.  When  admitted  the  first  time  to  the  pediatric 
service  of  Dr.  Koplik,  April  24,  1914,  she  was  two  years  and  three 
months  old.    Measles  and  pneumonia  one  year  ago.    Furthermore, 
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it  is  important  to  note  in  the  history  that  five  months  ago  the 
patient  was  operated  upon  at  another  institution  for  a  congenital 
dislocation  of  the  hip  by  the  bloodless  reduction  method,  and  that 
the  duration  of  the  anesthesia  was  two  hours.  On  the  day  following 
this  anesthesia  the  patient  vomited  blood  for  the  first  time.  The 
symptom  recurred  four  times  within  the  next  two  days,  and  then 
apparently  ceased.  Four  weeks  prior  to  her  admission  to  Mount 
Sinai  Hospital  there  was  another  cycle  of  hematemesis,  and  again 
one  day  before  admission.  The  last  amount  was  175  c.c.  The  child 
has  had  fever  for  two  days,  with  profuse  sweating;  there  was  present 
also  edema  of  neck,  face,  and  feet.  The  last  attack  of  hematemesis 
was  followed  by  tarry  stools. 

The  physical  examination  upon  admission  revealed  the  following 
facts  worthy  of  record:  (1)  a  profound  anemia;  (2)  a  short  systolic 
murmur  at  the  apex,  not  transmitted;  (3)  a  congenital  dislocation 
of  the  left  hip. 

April  25,  9  c.c.  of  rabbit  serum  were  injected  into  the  buttock. 
This  was  followed  in  twenty  minutes  by  a  universal  urticaria  and 
itching,  but  no  cyanosis  and  no  dyspnea;  the  urticaria  disappeared 
in  ten  minutes.  Patient  was  profoundly  toxic  and  in  a  stuporous 
condition;  the  pulse  became  imperceptible  and  required  energetic 
stimulation. 

April  26 — Hemoglobin  (Sahli) 12  per  cent. 

Red  blood  cells 1,689,000 

Leukocytes 10,000 

Polynuclears 62  per  cent. 

Mononuclears 38          " 

A  loud  murmur,  probably  hemic  in  character,  was  heard  at  the 
base.    The  vomiting  of  blood  continued. 

April  29  patient  was  transfused  by  Dr.  A.  Hyman,  by  the  cannula 
method,  raising  the  hemoglobin  from  12  per  cent,  to  48  per  cent. 
After  the  transfusion  the  child  appeared  to  be  in  excellent  condition, 
was  perfectly  conscious,  and  took  nourishment  well. 

The  vomiting  of  blood  ceased,  and  in  spite  of  tarry  stools  the 
hemoglobin  rose  steadily  and  reached  62  per  cent,  on  May  12. 
Without  any  visible  bleeding,  either  from  mouth  or  rectum,  there 
occurred  a  recession  in  the  percentage  of  the  hemoglobin,  so  that  by 
June  1  it  was  only  40  per  cent.  The  general  condition  of  the  patient, 
however,  was  much  improved,  and  the  child  was  discharged  June  20, 
1914,  at  the  request  of  the  mother. 

Patient  was  readmitted  June  25,  1914,  or  five  days  later.  Since 
her  discharge  from  the  hospital  the  condition  had  rapidly  deterio- 
rated; the  anemia  rapidly  became  worse,  and  the  face  and  neck  were 
becoming  more  puffy.  The  mother  stated  that  the  child  had  had 
several  tarry  stools.  On  the  day  preceding  the  readmission  to  the 
hospital  the  child  vomited  blood,  and  there  was  also  melena.  June 
26  the  hemoglobin  percentage  was  only  22,  with  a  red  blood  cell 
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count  of  2,150,000.  For  a  long  time  thereafter  citrate  of  iron  was 
administered  h^-podermically.  Several  attempts  were  made  to 
obtain  a  satisfactory  test  meal,  but  they  were  not  successful  until 
July  17,  when  10  c.c.  of  partly  digested,  non-odorous  stomach  con- 
tents were  obtained,  which  did  not  show  blood,  either  chemically 
or  microscopically;  total  acidity  50,  no  free  HCl.  Thereafter  blood 
was  found  in  the  stools  continuously  until  July  29.  Under  the 
citrate  of  iron  treatment  the  hemoglobin  rose  steadily  and  reached 
practically  the  normal  by  August  12,  1914,  when  the  child  was  again 
discharged  in  an  excellent  condition. 

The  patient  was  readmitted  February  15,  1915.  Since  her  pre- 
vious discharge  the  condition  had  remained  good  up  to  seven  weeks 
before  admission,  when  the  mother  noticed  an  increasing  pallor, 
ascribed  to  the  presence  of  tarry  stools;  but  there  was  no  vomiting. 
On  the  day  preceding  admission,  at  9  p.m.,  the  last  previous  meal 
having  been  taken  at  2  p.m.,  she  vomited  a  glassful  of  dark  coagu- 
lated blood,  and  again  at  11  p.m.  half  a  glassful  of  bright  red  blood. 

The  physical  examination  revealed,  in  addition  to  the  previous 
findings  and  the  anemia  a  spleen,  which  reached  1.5  cm.  below  the 
free  border  of  the  ribs.  On  the  day  of  admission  the  vomiting  of 
blood  continued,  and  there  were  also  several  tarry  stools.  Exami- 
nation of  the  blood  showed  the  following: 

Hemoglobin 28  per  cent. 

Red  blood  cells 1,600,000 

Leukocytes 20,000 

Polynuclears 89  per  cent. 

Small  lymphocytes 10 

Large  lymphocytes 1 

Moderate  poikilocj^tosis 

On  this  day  the  child  was  transfused  by  Dr.  Lewisohn  by  the 
citrate  method.  Ten  hours  after  transfusion  the  hemoglobin  was 
33  per  cent. 

February  16th,  profuse  hematemesis. 
February  17th,  and  18th,  several  tarry  stools. 

Hemoglobin 30  per  cent. 

Red  blood  cells 800,000 

Leukocytes 26,000 

Polynuclears 90  per  cent. 

Large  lymphocytes 10 

February  20th.     Hemoglobin 25 

February  21.  I  was  requested  to  see  the  patient,  and  advised 
an  exploratory  operation,  the  most  probable  diagnosis  being  that 
of  an  ulcer  in  the  vicinity  of  the  pylorus;  the  operation  to  be  pre- 
ceded by  another  transfusion,  in  order  to  raise  the  hemoglobin  to 
safe  limits. 

February  22.  Hemoglobin  only  14  per  cent.;  450  c.c.  of  blood 
were  transfused  by  Dr.  Lewisohn,  which  raised  the  hemoglobin  to 
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37  per  cent.  Immediate  operation.  Median  epigastric  incision 
fom"  inches  long.  Considerable  serous  fluid  in  the  free  peritoneal 
cavity.  A  very  thorough  examination  of  the  stomach  and  duo- 
denum failed  to  reveal  even  a  suspicion  of  an  ulceration.  The  liver 
appeared  to  be  normal.    The  spleen  was  slightly  enlarged. 

After  operation  there  was  absolutely  no  change  in  the  condition  of 
the  patient,  as  may  be  seen  by  the  following  notes: 

February  23.  Hemoglobin,  50  per  cent.;  bleeding  time,  nine 
minutes. 

February  26.  Hemoglobin,  45  per  cent.;  bleeding  time,  eight 
minutes. 

February  28.  Hemoglobin,  28  per  cent.;  coagulation  time,  six 
minutes;  bleeding  time,  eight  minutes. 

March  2.  Hemoglobin,  25  per  cent.;  coagulation  time,  six 
minutes;  bleeding  time  nine  minutes. 

INIarch  3.  Hemoglobin  17  per  cent.;  coagulation  time,  five 
minutes;  bleeding  time,  eight  minutes.  On  this  day  the  patient 
was  seen  by  Dr.  Kcplik,  who,  in  view  of  the  futility  of  all  therapy, 
and  because  of  the  continuation  of  the  bleeding,  advised  another 
transfusion.  This  was  done  on  March  4  by  the  Unger  method,  rais- 
ing the  hemoglobin  to  50  per  cent. 

March  5.  Hemoglobin,  46  per  cent.;  coagulation  time,  seven 
minutes;  bleeding  time,  fourteen  minutes. 

]\Iarch  6.  Hemoglobin,  50  per  cent.;  coagulation  time,  five 
minutes;  bleeding  time,  nine  minutes. 

^larch  7.     Hemoglobin,  43  per  cent. 

IMarch  8.     Hemoglobin,  38  per  cent. 

Thereafter  the  hemoglobin  in  spite  of  occasional  tarry  stools 
remained  stationary*.  The  wound  being  perfectly  healed,  the  child 
was  retransf erred  to  the  service  of  Dr.  Koplik;  and  I  wish  to  ac- 
knowledge my  indebtedness  to  him  for  both  the  pre-operative  and 
final  notes  of  the  case. 

April  2.  Patient  vomited  four  ounces  of  clotted  and  fluid  blood. 
Melena. 

April  3.     Melena. 

April  5.     Hemoglobin,  16  per  cent. 

April  13.  Patient  vomited  about  eight  ounces  of  clotted  and 
fluid  blood.  On  this  day  examination  of  the  blood  revealed  the 
following  values: 

Hemoglobin 15  per  cent. 

Red  blood  ceUs 1,616,000 

Leukocytes 8,800 

Polynuclears 44 

Small  lymphocytes 36         " 

Large  lymphocytes 10  " 

Transitionals 1  " 

Myelocytes 5         " 

Basophiles 1  " 

Myeloblasts 2         " 

Normoblasts 4  per  100  leukocytes 

Megaloblasts 1    "  " 
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Marked  pallor  of  the  red  cells;  moderate  poikilocytosis  and 
anisocytosis;  polycbromatophylia. 

April  15.  A  transfusion  by  Dr.  Lewisohn  of  380  c.c.  of^citrated 
blood  raised  the  hemoglcbin  from  13  to  30  per  cent. 

After  this  final  transfusion  for  some  unexplained  reas  )n  the  vomit- 
ing and  melena  ceased;  the  hemoglobin  began  to  rise;  patient  was 
soon  able  to  leave  the  bed,  and  was  finally  discharged  in  very  good 
condition  May  3,  1915. 

These  are  the  histories  of  the  four  personally  observed  cases;  all 
of  them  seen  within  a  period  of  less  than  one  month  and  three  within 
a  period  of  two  days.  I  confess  to  considerable  chagrin  and  disap- 
pointment, as  in  all  of  them  I  had  made,  or  at  least  concurred  in, 
the  diagnosis  of  a  bleeding  ulcer  of  the  stomach  or  duodenum  with 
a  degree  of  confidence  which  bordered  upon  positiveness. 

Review  of  the  Literature.  In  the  older  medical  literature  the 
statement  is  frequently  made  that  bleeding  from  the  stomach  may 
occur  by  diapedesis;  but  with  the  advent  of  careful  pathological 
and  microscopic  examinations  the  theory  of  bleeding  by  diapedesis 
has  been  found  to  be  untenable.  The  generally  accepted  view  now 
is  that  all  bleeding  from  the  stomach,  particularly  that  of  larger 
quantities,  must  be  the  result  of  a  defect  in  the  mucosa.  Such  a 
defect  was,  however,  not  determinable  by  the  conventional  methods 
of  examining  the  stomach  in  vivo,  for  I  assume  that  it  would  have 
been  unjustifiable  on  my  part,  in  view  of  the  poor  condition  of  my 
patients,  to  make  a  wide  opening  into  the  stomach,  to  permit  of 
thorough  interior  exploration. 

A  study  of  my  personally  observed  gastric  material  and  a  critical 
review  of  the  literature  upon  the  subject  lead  me  to  the  conclusion 
that  all  defects  of  the  gastric  mucosa  other  than  neoplastic  may  be 
grouped  under  the  following  three  forms: 

1.  The  "mucous  erosions,"^  so  called,  accredited  to  Einliorn. 

2.  The  "  exulceratio  simplex,"^  so  called,  accredited  to  Dieulafoy. 

3.  The  ''true  gastric  ulcer, "^  of  Cruveilhier. 

1.  "Mucous  Erosio7is."  I  have  had  very  little  experience  with 
this  group,  certainly  not  sufficient  to  warrant  me  to  pass  an  opinion 
upon  the  subject,  but  a  study  of  Einhorn's  publications,^ -^  ^  ^  as  well 
as  of  similar  articles  by  Pariser,^  ]\Iintz,^  Hageman  and  Jones,^ '  ^^ 

1  It  is  regrettable  that  these  terms  are  used  so  indiscriminately  and  interchange- 
ably by  different  authors.  I  believe  that  the  nomenclature,  as  I  use  it,  is 
correct. 

2  Berl.  klin.  Wchnschr.,   1895,  p.  435. 

3  Jour.  Am.  Med.  Assn.,   1870,  p.   1079. 

*  New  York  Med.  Jour.,  1908,  p.  777. 

5  Diseases  of  the  Stomach,  New  York,  William  Wood  &  Co. 
« Pariser,  Berl.   klin.   Wchnschr.,    1900,   p.   954. 
'Ztschr.  f.  Win.  Med.,  1902,  p.  115. 

*  Inaug.    Dissert.,    Freiburg,    1909. 

« Jour.  Am.  Med.  Assn.,  October  14,  1911,  p.  1265. 
'"  Northwest  Med.,  Februarj-,  1912. 
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will  very  quickly  show  that  none  of  my  cases  could  very  well  belong 
to  this  group. 

The  symptomatology  and  physical  signs  of  this  malady  (if  at  all 
a  clinical  entity,  which  is  doubted  by  some  observers)  are  not  at  all 
well  marked;  the  chief  characteristics  of  the  ailment  are  the  presence 
of  small  bits  of  mucous  membrane  in  the  lavage  water  and  the 
absence  of  hematemesis.  The  presence  of  very  profuse  gastric 
hemorrhages  in  all  of  my  cases  is  sufficient  to  exclude  them  from  this 
group. 

2.  "  True  Gastric  Ulcers.''  I  have  also  excluded  my  cases  from 
the  third  group,  or  the  group  of  true  ulcers.  This  exclusion  must,  of 
course,  be  accepted  with  a  certain  amount  of  mental  reservation. 
I  justify  my  procedure  upon  a  fairly  extensive  operative  experience 
with  ulcers  of  the  stomach  and  duodenum,  which  has  led  me  to  the 
belief  that  their  recognition  is  a  comparatively  easy  matter.  It 
should  also  be  taken  into  consideration  that  my  professional  pride 
would  naturally  have  acted  as  an  incentive  to  the  most  painstaking 
examination  in  these  four  important  cases,  in  ( rder  that  the  pre- 
operative diagnosis  of  ulcer  might  be  upheld.  I  must  assume,  there- 
fore, that  the  gross  ulceration,  or  true  gastric  ulcer,  I  so  confidently 
expected  to  find,  did  not  exist. 

3.  There  remains  therefore  only  grouj)  two,  or  "  exulceratio  sim- 
jjky'  of  Dieulafoy,  so  called.  I  am  confiflent  that  if  my  cases  are 
studied  from  the  j^oint  of  view  of  diagnosis  it  will  be  found  to  cor- 
respond to  all  the  requirements  attributed  to  this  group. 

While  Dieulafoy  has  been  antedated  by  a  number  of  writers, 
notably  Chiari"  and  Murchison,'^  in  the  report  of  cases  of  massive 
or  even  fatal  gastric  hemorrhages,  in  which  the  autopsy  revealed 
either  a  trivial  lesion  or  even  an  entire  absence  of  any  lesion,  it  was 
undoubtedly  his  masterly  and  vivid  description,  and  more  particu- 
larly the  recovery  of  his  second  case,  after  an  operation,  deliberately 
undertaken  to  check  the  hemorrhage,  which  has  awakened  the 
interest  of  the  medical  profession  to  the  malady  under  discussion; 
in  fact,  we  frequently  find  it  spoken  of  as  "Dieulafoy's  ulceration." 
For  the  sake  of  historical  correctness  I  may  be  pardoned  for  abstract- 
ing briefly  Dieulafoy's  two  cases. 

Dieulafoy ^^  reports  the  following  cases: 

Case  I. — Male,  aged  twenty-seven  years,  admitted  to  the  hospital 
November  13,  1896,  for  hematemesis,  which  began  without  any 
premonitory  symptoms  at  noon  of  the  day  of  admission.  Patient 
states  that  he  lost  two  or  three  liters  of  blood;  although  Dieulafoy 
doubts  the  correctness  of  this  statement,  he  is  certain  that  the  loss 
of  blood  must  have  been  very  great.  He  was  treated  by  absolute 
rest,  ice-bag  to  the  abdomen,  and  ergotin  injections.    The  hema- 

"  Prag.  med.  Wchnschr.,  1882,  p.  489. 

12  Tr.  Path.  Soc,  London,  1870,  xxi,  162. 

13  Bull,  de  I'Acad.  de  med.,  Paris,  1898,  p.  49. 
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temesis  recurred  that  night,  and  was  followed  by  melena.  The  total 
amount  of  blood  lost  was  estimated  at  four  liters.  Patient  was  in  a 
desperate  condition.  Dieulafoy  considered  the  advisability  of  sur- 
gical interference,  but  abandoned  it.  An  intravenous  saline  infusion 
was  followed  by  temporary  improvement  only,  as  patient  died  within 
less  than  thirty  hours  from  the  onset  of  the  gastric  hemorrhage. 

The  autopsy  revealed  the  following  points  of  interest.  On  incising 
the  stomach  half  a  liter  of  blood  was  found,  but  to  everybody's 
surprise,  at  first,  no  ulcer  was  seeix.  Carefully  washing  away  the 
blood,  there  was  discovered  2  cm.  distal  to  tiie  cardia,  a  very  super- 
ficial "exulceration"  of  the  size  of  a  five  franc  piece.  The  borders 
of  this  exulceration  were  not  indurated,  nor  elevated ;  upon  the  base, 
which  was  grayish  white  and  soft,  there  were  to  be  seen  two  or  three 
small  ecchymotic  spots,  and  two  craterlike  erosions.  In  one  of  these 
there  was  seen  a  small  open  arteriole,  into  which  it  was  possible  to 
introduce  the  point  of  a  pin. 

The  subsequent  histological  examination  showed  that  the  defect 
in  the  stomach  involved  only  the  mucosa  and  submucosa ;  and  even 
the  latter  not  throughout  the  entire  defect.  All  the  other  coats  were 
normal.  In  the  bottom  of  one  of  these  crater-like  erosions  there  was 
an  open  arteriole,  which  was  the  source  of  the  fatal  hemorrhage.  The 
coats  of  this  arteriole,  a  branch  of  the  coronary  artery  of  the  stomach, 
showed  neither  a  periarteritis  nor  an  endarteritis.  The  veins  in  the 
vicinity  were  dilated  and  thrombosed,  and  explained  the  ecchymotic 
appearance  above  mentioned. 

When  Diuelafoy  saw  the  specimen  he  regretted  extremely  his 
decision  not  to  call  for  surgical  aid,  and  fully  made  up  his  mind  to 
act  differently  on  a  future  occasion.    This  occasion  presented  itself  in 

Case  II. — On  October  18,  1897,  there  was  admitted  to  his  hospital 
service  a  male,  aged  twenty-two  years,  who  gave  the  following 
history.  On  the  evening  of  October  7,  after  having  eaten  a  hearty 
meal,  he  became  nauseated  and  vomited  a  quantity  of  blood,  which 
he  estimated  at  one  or  two  liters.  He  was  very  much  weakened 
thereby,  but  passed  a  comfortable  night.  On  the  following  day  he 
again  vomited  large  amounts  of  both  fluid  and  clotted  blood.  Prior 
to  this  attack  patient  never  had  any  gastric  symptoms. 

When  admitted  to  the  hospital  he  presented  all  the  symptoms  of 
a  profound  anemia.  From  his  appearance,  Dieulafoy  estimated  that 
he  must  have  lost  three  or  four  liters  of  blood. 

From  the  history  and  symptoms,  and  by  a  process  of  exclusion, 
Dieulafoy  arrived  at  the  conclusion  that  this  patient  was  suffering 
from  the  same  kind  of  "exulceration"  as  Case  I.  While  he  knew 
from  his  previous  experience  that  if  something  energetic  were  not 
undertaken  he  would  probably  lose  the  patient,  Dieulafoy  hesitated 
to  advise  so  radical  a  procedure,  in  the  state  of  gastric  surgery,  as  it 
existed  at  the  time;  he  therefore  temporized  and  treated  the  patient 
expectantly. 
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On  October  16  patient  vomited  exactly  1  liter  of  fluid  and  clotted 
blood.  Extreme  pallor,  pulse  imperceptible.  Being  certain  that  the 
patient  would  die  upon  the  accessoin  of  another  hemorrhage,  he 
referred  the  patient  to  a  surgeon,  M.  Cazin. 

Cazin  operated  only  upon  the  insistence  of  Dieulafoy,  as  the  out- 
look otherwise  was  hopeless.  On  exposing  the  stomach  nothing 
suspicious  was  found,  neither  to  sight  nor  to  touch.  The  stomach 
was  therefore  incised  and  the  interior  everted  and  explored.  At 
first  nothing  was  found,  but  on  cleaning  away  the  stomach  contents 
he  was  rewarded  by  seeing  a  tiny  "  exulceration"  on  the  posterior 
wall  of  the  stomach  near  the  cardia,  about  the  size  of  a  50-centime 
piece.  On  gentle  sponging,  bleeding  began  again;  however,  it  was 
not  an  ordinary  gastric  ulcer,  with  indurated  and  elevated  borders, 
but  merely  an  exulcerated  surface,  comparable  to  that  described 
in  Case  I. 

The  ulcer  was  sutured  from  within  the  stomach,  and  the  operation 
finished  in  the  uusal  manner.    Patient  recovered. 

In  addition  to  these  two  personall}'  observed  cases  Dieulafoy  was 
able  to  find  three  other  similar  cases  in  the  practice  of  his  colleagues 
(Michaux,  Gilbert  (2));  also  one  case  which  is  published  by  Luys^^ 
and  by  Lepine  and  Bret.^^ 

Dieulafoy's  observations  apparently  did  not  fall  on  very  fertile 
ground  except  in  England,  because  it  is  in  England  only  that  we 
find  similar  cases  reported  with  any  degree  of  frequency.  Cases  of 
a^similar  nature,  however,  to  the  number  of  less  than  fifty  have 
been  reported  in  England  by  vSteven,  Mackenzie,  Hood,  Armstrong 
(Montreal),  IMansell  ]Moullin,  Hale  White,  Dawson,  Harrington, 
Mayo  Robson,  Sjononds,  Moynihan,  Eve,  Guilford  and  others. 
Yery  few  cases  have  been  reported  on  the  Continent,  Banti,  Mon- 
profit, Harttung,  Hampeln,  Berger,  etc.  It  is  somewhat  difficult  to 
estimate  the  frequency  of  the  malady  in  the  United  States,  judging 
merely  from  the  literature;  this  is  due  to  the  fact  that  almost  all 
authors,  writing  upon  this  or  allied  subjects,  speak  of  these  exulcer- 
ations  with  such  a  degree  of  familiarity  as  to  lead  one  to  believe  that 
they  are  matters  of  frequent  personal  experience;  and  yet  when  we 
come  to  look  for  actual  and  bona  fide  observations  we  find  but  very 
few.  An  exception  is  Deaver,^^  who  in  a  paper  entitled  "Gastric 
Hemorrhages,"  distinctly  states  that  he  has  operated  in  six  cases 
belonging  to  this  group.  It  is  to  be  regretted,  however,  that  none 
of  these  cases  are  reported  in  detail.  It  is  very  probable  that  some 
of  the  cases  mentioned  by  W.  Oilman  Thompson^^  belong  to  this 
group;  and  it  is  also  possible  that  one  or  another  of  the  ten  cases 
of  operation  for  gastric  hemorrhage  reported  by  Lund,  Joslin  and 

i^Bull.  de  la  Soc.  anat.,  1896,  p.  660. 

"  Arch,  de  Med.  exper.  et  d'anat.  path.,  189.3,  p.  2.54. 

'*  Surg.,   Gynec.   and  Obst.,   x%Tii,  294. 

''Am.  Jour.  Med.  Sc,  September,  1905.  p.  357. 
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Murphy"*  may  be  of  a  similar  nature,  because  in  some  of  these  a 
fairly  adequate  search  during  the  operation  failed  to  reveal  any 
bleeding  point  or  ulcer.  Cases  have  also  been  reported  by  Abbe,^^ 
Andrews  and  Eisendrath,-''  Rodman^^  and  others. 

I  have  permitted  myself  considerable  latitude  in  admitting  cases 
into  this  group,  but  there  are  some,  reported  under  this  heading, 
which,  for  various  reasons,  I  have  found  necessary  to  exclude.  I 
mention,  for  instance,  the  cases  reported  by  Jones,^^  in  which  at 
autopsy  the  stomach  and  upper  bcwel  were  found  to  be  free  from 
ulcer,  erosions,  scars,  eroded  vessels;  in  fact,  everything  that  might 
have  led  to  hemorrhages.  Jones  claims  that  the  bleeding  had  taken 
place  from  a  gastric  erosion  and  that  sufficient  time  had  elapsed  for 
healing  to  take  place. 

I  shall  also  exclude  the  case  observed  by  Pilliet  and  Deny."^ 
Fatal  hematemesis  in  an  insane  male  person,  aged  fifty-eight  years. 
At  autopsy  a  number  of  minute  "hemorrhagic  erosions"  were  found, 
both  in  the  stomach  and  duodenum.  My  reasons  for  excluding  this 
case  are  that  there  was  a  history  of  the  swallowing  of  a  number  of 
metallic  foreign  bodies  which  obviously  may  have  produced  the 
lesion. 

An  exceedingly  accurately  observed  case  is  that  of  Hirsch.^^  I 
am,  however,  of  the  opinion  that  it  does  not  properly  belong  into 
this  group,  because  a  scar  was  found  in  the  stomach,  from  the 
center  of  which  the  hemorrhage  issued;  and  I  believe  that  Dieula- 
foy's  ulcerations  are  particularly  characterized  by  the  absence  of 
scars.  The  patient  was  a  female,  aged  nineteen  years.  There  was 
a  history  of  chlorosis  and  also  of  gastric  disturbances  with  hema- 
temesis. After  a  railway  accident,  however,  without  any  direct 
trauma  to  the  abdomen,  there  was  a  very  profuse  gastric  hemorrhage. 
Autopsy  at  first  showed  nothing;  only  after  repeated  careful  exami- 
nations there  was  discovered  a  white  scar  the  size  of  a  lentil,  having 
in  its  center  a  pin-head  sized  perforation  leading  into  an  open  vessel. 

Symptomatology  and  Physical  Signs.  A  typical  example  of 
"exulceratio  simplex"  Dieulafoy  can  be  said  to  have  only  one  well- 
marked  symptom,  namely,  profuse  hematemesis.  This  is  such  a 
characteristic  symptom  that  we  may  divide  the  entire  symptom- 
atology into  two  parts,  (1)  before,  and  (2)  after  the  occurrence  of  the 
hematemesis. 

Before  the  occurrence  of  the  hemorrhage  the  history  and  physical 
signs  are  to  all  intents  and  purposes  negligible.  We  find  in  a  majority 
of  instances  that  the  afflicted  individuals  have  no  complaints  refer- 

1'  Boston  Med.  and  Surg.  Jour.,  August  4,  1904. 
i»  New  Y'ork  Med.   Jour.,   May,    1891. 
^  Ann.  Surg.,   1899,  xxx,  393. 

21  PhUadelphia  Med.  Jour.,  June  9,  1900,  p.  1302. 

22  Northwest   Med.,    February,    1912. 
=»  Gaz.  med.  de  Paris,  1893,  p.  401. 
a^BerL    klin.    Wchnschr.,    1896,    p.    847. 


726         MoscHCOwiTz:  hemorrhages  from  the  stomach 

able  to  the  stomach.  The  appetite  and  digestion  are  fair,  and  the 
general  health  is  so  good  that  there  does  not  exist  at  any  time 
suspicion  of  impending  danger.  Suddenly  and  without  any  warning 
the  patient  vomits  blood.  It  is  rather  characteristic  that  the  first 
vomiting  is  so  profuse  that  the  patient  shows  systemic  signs  of 
bleeding.  There  are  cases  recorded  in  which, even  the  first  hemor- 
rhage was  fatal. 

The  physical  signs  before  hemorrhage  are  not  known,  for  obvious 
reasons;  but  in  view  of  the  absence  of  symptoms  before  hemorrhage 
it  is  safe  to  assume  that  the  physical  signs  must  also  be  negative. 

After  hemorrhage  has  taken  place  the  s^'mptoms  and  physical 
signs  which  govern  the  disease  are  merely  those  of  a  profound 
anemia.  Examination  of  the  stomach  reveals  nothing  noteworthy. 
In  the  few  cases  in  which  the  gastric  contents  were  examined, 
nothing  characteristic  has  been  found.  In  some  cases  a  marked 
hyperacidity,  in  some  normal  values,  and  in  others  even  a  hypoacidity 
has  been  found. 

The  disease  affects  most  frequently  females  in  the  early  twenties; 
but  males  in  the  later  years  of  life,  and  even  children,  are  not 
immune. 

Hale  White,'-'  under  the  title  of  gastrostaxis,  also  called  attention 
to  gastric  hemorrhages,  which  are  not  caused  by  true  ulcers,  and  in 
many  of  which  the  true  source  of  the  bleeding  has  remained  undis- 
covered. If  his  case  reports  are  carefully  examined  it  is  manifest, 
that  he  has  been  describing  nothing  more  nor  less  than  Dieulafoy's 
ulcer.  In  a  few  of  the  case-reports  the  soiu"ce  of  the  bleeding  was  not 
discovered,  but  this  was  probably  due  to  hasty,  or  at  least  insufficient 
examination. 

Pathologically  these  cases  differ  from  the  ga.stric  erosions  of  Ein- 
horn,  in  the  fact  that  while  in  the  latter  the  defect  in  the  gastric 
mucosa  is  so  superficial  as  not  to  involve  even  the  entire  thickness 
of  the  mucosa  (indeed,  no  postmortem  examinations  have  ever  been 
made,  to  my  knowledge),  the  defect  in  Dieulafoy's  ulcerations 
extends  at  one  point,  at  least,  throughout  the  entire  thickness  of  the 
mucosa,  involves  the  submucosa,  and  has  eroded  a  vessel  of  appre- 
ciable size.  It  is  in  this  characteristic  only  that  we  can  account  for 
the  presence  of  notable  hemorrhages  in  the  latter  and  their  absence 
in  the  former.  Neither  one  of  these  ulcerations  is  accompanied  by 
any  palpable  induration,  infiltration,  or  thickening,  ^^^len  even- 
tually such  a  lesion  heals  it  does  so  without  any  recognizable  cicatrix 
formation,  and  therefore  never  causes  any  deformities  in  the  shape 
of  the  stomach.  Finally,  in  true  ulceration  of  the  stomach,  the  defect 
invades  more  of  the  coats  of  the  stomach,  even  to  and  through  the 
serosa.  There  is  considerable  infiltration  of  massive  induration, 
which  renders  their  recognition  by  the  examining  finger  very  easy, 

^  Lancet,   November  3,    1906. 
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and  when  such  ulcerations  heal  they  do  so  by  the  formation  of  a  true 
cicatrix,  resulting  in  appreciable  deformity  of  the  stomach. 

The  question  of  the  relationship  between  the  simple  exulceration 
of  Dieulafoy  and  the  true  gastric  ulcer  of  Cruveilhier  has  not  yet 
been  definitely  decided.  Some  observers  take  a  definite  affirmative 
stand,  notably  Gerhard;^''  others,  as,  for  instance,  Langerhans,-^ 
deny  any  relationshi])  between  the  two,  or  admit  it  only  as  a  very 
exceptional  occurrence. 
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(From  the  Gastro-enterological  Department  of  the  L'niversity  and  Bellevue  Hospital 

Medical  College.) 

Is  it  not  necessary  clearly  to  define  the  terms  "stasis,"  "con- 
stipation," and  "intestinal  toxemia?"  For  they  have  been  used 
loosely  and  interchangeably,  much  to  the  confusion  of  students  of 
the  subject.  The  term  "stasis,"  from  its  derivation,  may  be  an 
excellent  one  to  denote  areas  of  local  stagnation  in  the  bowel,  and 
if  thus  limited  it  would  come  into  general  usage.  Now,  however, 
there  is  a  tendency  to  utilize  the  term  to  denote  the  systemic  con- 
dition, more  properly,  as  it  seems  to  us,  described  as  intestinal 
toxemia.  For  this  reason,  and  to  avoid  confusion,  the  author  has 
chosen  to  discontinue  its  use,  confining  himself  to  the  generic  term 
toxemia  and  to  the  old  term  constipation  as  denoting  areas  of  local 
delay  in  the  bowel. 

Chronic  intestinal  toxemia^  is  a  diffuse  intoxication  of  unknown 
origin,  the  result  of  aberrant  biochemical  conditions,  usually,  but 
by  no  means  always,  bearing  a  measurable  ratio  to  the  delay  in  the 
onward  passage  of  the  intestinal  contents,  as  visualized  by  the 
roentgen-ray. 

In  considering  this  complex  of  toxemia,  therefore,  it  is  convenient, 
as  shown  in  the  tables,  to  classify  them  for  analysis  according  to 
the  areas  of  bowel  which  are  locally  eftected.  This  also  affords  at 
once  a  working  basis  for  rational  treatment,  being  merely  an  appli- 
cation of  the  direct  or  objective  method  to  the  alimentary  canal. 
This  seems  logical  and  timely,  for  gastro-enterologists  should  not 

2«V)rchows    Arch.,    1892,    cxxvii,    85.  2' Ibid.,   1891,  exxiv,  373. 

'  Read  before  the  Jefferson  Medical  College  Clinical  Society,  Philadelphia,  Januaiy 
28,  1916. 

2  G.  R.  Satterlee,  Chronic  Intestinal  Stasis,  New  York  Med.  Jour,  June  12,  1915. 
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linger  behind  the  genito-urinary  or  other  progressive  speciahsts 
who  have  long  since  given  up  the  old  subjective  methods  of  diagnosis. 

Regarding  the  etiology  of  toxemia  very  little  is  known,  but  it  has 
been  supposed  that  constipation  was  the  usual  exciting  cause. 
Whether  the  origin  of  the  toxemia  is  traceable  to  bacterial  causes 
or  to  disturbance  in  the  internal  secretions  of  the  gut  itself  is 
unproved,  but  of  the  two  the  bacterial  hypothesis  has  rather  more 
support  than  the  biochemical,  from  our  therapeutic  results.  Never- 
theless, though  many  mild  cases  respond  to  a  protein-free  diet, 
graver  ones  usually  will  not,  and  these  in  turn  may  or  may  not  react 
favorably  to  autogenous  colonic  vaccines.  One  thing  is  certain 
from  the  study  of  this  series,  namely,  that  congenital  or  acquired 
deformity  of  the  gut  is  a  strong  predisposing  factor. 

Regarding  pathology,  our  studies  at  the  present  are  incomplete, 
but  we  have  one  fixed  conclusion,  namely,  that  observations  to  be 
of  any  value  at  all  must  be  made  upon  the  fresh  postoperative 
tissues  rather  than  upon  dead-house  material,  the  latter  having 
led  many  observers  into  the  gravest  kind  of  errors  on  account  of 
the  rapidity  of  postmortem  changes.  It  is  encouraging  to  note  that 
all  of  the  developmental  reconstruction  cases  have  shown  extensive 
as  well  as  widely  differing  gross  and  microscopic  lesions.  Further- 
more, some  of  the  cases  showed  fresh  local  peritonitis  and  enlarged 
mesenteric  glands,  from  which  colon  bacilli  in  pure  culture  were 
isolated. 

Symptoms  remain  the  dominant  factor  in  establishing  a  diagnosis. 
And  are  they  not  familiar  to  us  all?  Rightly  divided  into  mental, 
physical,  and  nervous,  simple  and  seemingly  isolated  as  these 
appear  to  be,  is  it  not  evident  with  oiu*  recent  knowledge  that  we 
have  failed  properly  to  understand  their  significance  and  to  inter- 
pret their  meaning?  What  multitudes  of  sufferers  from  neuralgias, 
myalgias,  neuritides,  hemicranias,  neurasthenias,  amauroses,  etc.,  are 
being  maltreated  for  the  symptom  rather  than  for  the  cause.  And 
yet  how  little  we  know  regarding  the  greater  problems  of  the 
relation  of  this  subtle  yet  powerful  toxemia  to  the  more  serious 
and  better  defined  lesions  of  cardiovascular,  central  nervous,  and 
genito-urinary  systems,  which  some  of  the  more  advanced  observers 
consider  to  be  reflections  of  this  fundamental  bowel  perversion. 
Comparative  pathology  has  not  advanced  far  enough  to  settle  the 
problem;  indeed,  it  cannot  well  do  so,  unaided  by  biochemistry, 
but  the  relative  immunity  of  the  quadrupeds  from  human  lesion 
is  significant.  In  considering  this,  does  it  not  seem  rather  odd  that 
the  sigmoid,  which  not  infrequently  causes  us  much  trouble,  is 
absent  in  the  quadrupeds,  occurring  only  in  the  apes  and  in  man; 
an  example  perhaps  of  the  overspecialization  of  an  organ  frequently 
referred  to  by  Lynch  and  Draper. 

At  present,  however,  we  must  be  content  to  consider  the  first 
mentioned  symptoms  rather  than  the  better  recognized  entities 
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in  the  relation  of  cause  and  effect  to  intestinal  toxemia  and  leave  to 
the  future  an  explanation  of  its  bearing  upon  such  intricate  con- 
ditions as  blood-pressure  and  sclerosis. 

In  general,  it  cannot  be  too  strongly  emphasized  that  every 
patient  presenting  any  of  the  simple  symptoms  above  mentioned 
should  be  looked  upon  as  essentially  autotoxic  until  proved  to  be 
otherwise. 

Classification  of  these  cases  of  intestinal  toxemia,  according  to 
symptomatology,  is  too  indefinite,  so  I  have  adopted  one  according 
to  the  location  or  locations  of  the  lesion.  Neoplasms  and  unusual 
obstructions  omitted,  the  following  classification  is  submitted: 

(a)  Gastric  delay,  due  to  gastric  atony,  water-trap  stomach, 
and  reflex  causes. 

(6)  Duodenojejunal  obstructions,  so  frequently  looked  upon 
as  evidence  of  intestinal  toxemia  and  believed  by  Lane  and  Blood- 
good  to  be  mechanical. 

(c)  Ileocecal  obstruction  and  non-obstructive  ileal  constipation. 

(d)  Chronic  appendicitis. 

(e)  Cecal  dilatation  and  constipation. 

(/)  Atonic  constipation  of  the  colon,  especially  of  the  transverse 
portion.  (Under  here  may  also  be  grouped  the  dubious  so-called 
spastic  constipation.) 

(g)  Sigmoid  constipation. 

(h)  Lesions  of  the  rectal  outlet. 

(i)  Combinations  of  these  forms. 

We  do  not  as  yet  seem  to  have  reached  the  point  where  there  is . 
uniformity  in  radiographic  work,  so  the  character  and  amount  of  the 
bismuth  and  barium  meals  used  in  these  cases  are  as  follows:  For 
the  bismuth  meal,  96  grams  of  bismuth  subcarbonate  in  960  grams 
of  fermented  milk;  and  for  the  barium  meal,  150  grams  of  barium 
sulphate,  32  grams  of  cane  sugar,  32  grams  of  flour,  and  32  grams 
of  cocoa  were  used.  The  barium  meal  is  more  palatable  and  is 
of  the  same  value  in  radiography.  In  all  cases  a  bismuth  or  barium 
colon  injection  is  given  after  the  colon  is  emptied  of  the  first  meal 
by  enema,  radiographs  taken  immediately  and  twenty-fours  after 
for  "residues."  Every  other  consideration  fades  before  the  all- 
important  problem  of  diagnosis.  It  is  well  to  have  clearly  in  mind 
the  relative  value  of  the  data  upon  which  this  is  to  be  based. 
First  is  the  subjective  history;  second,  the  roentgen-ray;  third  the 
objective  history;  fourth,  the  laboratory  findings. 

The  autotoxic  patient's  chief  complaint,  as  shown  by  the  tabulated 
study  of  136  cases,  is  extremely  variable.  In  fact,  its  variability 
and  its  apparent  complete  separation  from  the  intestinal  canal 
are  often  its  chief  characteristic. 

Constipation  as  a  primary  or  secondary  complaint  appears  in 
114  cases,  or  84  per  cent.;  diarrhea,  in  39,  or  30  per  cent.,  of  which 
number  30  gave  a  history  of  both  diarrhea  and  constipation.     In 
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5,  or  3.0  per  cent.,  the  history  was  unreliable,  and  in  8,  or  6  per  cent., 
the  bowel  movements  were  normal.  Colica  mucosa  occurred  in  59, 
or  43  per  cent.  Flatus  to  a  marked  degree  in  104,  or  76  per  cent. 
Loss  of  weight  occurred  in  80,  or  60  per  cent.  ]\Iental  symptoms, 
varying  from  simple  inefficiencies  to  melancholias  and  epilepsies, 
deliria  and  stupors,  occurred  in  54,  or  40  per  cent.  Xerve  symp- 
toms, neuralgias,  etc.,  occurred  in  88,  or  65  per  cent. 

Motility  is  the  cardinal  point  gained  from  the  roentgen-ray. 
The  patient's  intestine  may  be  ptosed  to  any  degree  without  causing 
any  symptoms.  Although  enteroptosis  was  absent  in  only  30,  or 
22  per  cent.,  it  was  probably  a  strong  predisposing  factor  in  their 
illness,  as  shown  by  therapeusis. 

Gastric  constipation  is  determined  by  remnants  of  the  bismuth 
or  barium  meal  six  hours  after  ingestion.  Delay  on  this  basis 
occurred  in  54  cases,  or  40  per  cent.  In  only  one  was  organic 
obstruction  apparent. 

Ileal  constipation,  shown  by  retardation  in  the  terminal  ileum, 
was  present  in  3;  ileal  obstruction  by  Lane's  kink  was  relieved  by 
operation  in  L 

Cecal  constipation,  or  the  term  "residual  cecum,"  is  determined 
by  remnants  of  bismuth  or  barium  in  the  cecum  and  oral  part  of  the 
ascending  colon,  forty-eight  hours  after  ingestion.  It  was  present 
in  58,  or  42  per  cent.,  and  was  apparently  responsible  for  much  of 
the  symptomatology  in  these  patients. 

Colonic  delay  was  determined  by  the  same  method.  A  duration 
of  between  forty-eight  and  seventy-two  hours  in  13,  or  9.5  per  cent. ; 
of  seventy-two  hours  or  over  in  75  or  over "50  per  cent,  of  the  cases; 
in  15,  or  11  per  cent.,  the  colon  was  emptied  in  twenty-four  hours. 

Sigmoid  constipation,  or  the  term  "residual  sigmoid,"  was 
considered  when  the  sigmoid  flexure  failed  to  empty  at  the  end 
of  three  days.  It  was  noted  in  47,  or  34.5  per  cent.,  and  associated 
with  "residual  cecum"  in  22,  or  16  per  cent.,  and  was  uncompli- 
cated by  constipation  in  other  parts  of  the  gastro-enteric  tract  in 
8  cases,  or  6  per  cent. 

The  association  of  gastric,  cecal,  and  sigmoid  constipation  was 
very  instructive.  Gastric  constipation,  uncomplicated  and  due  to 
elongated  stomachs  with  a  long  pyloric  arm  (12  cm.  or  over), 
the  soH2alled  water-trap  stomach,  was  present  in  7,  or  5  per 
cent.;  water-trap  stomach,  with  residue  and  intestinal  adhesions,  in 
3;  water-trap  stomach  with  residue  and  obstruction  in  cecum,  2; 
water- trap  stomach  with  residue  and  cecal  constipation,  7,  or 
5  per  cent. ;  water-trap  stomach  with  residue  and  sigmoid  constipa- 
tion, 2;  "residual  stomach"  with  no  apparent  anatomical  abnor- 
mality and  sigmoid  constipation,  2. 

Gastric,  cecal,  and  sigmoid  constipation  combined  (normal  types 
of  stomach)  occurred  in  6  cases;  the  same  due  to  neuroses  of  known 
etiology  in  2  cases;  gastric  constipation  with  chronic  appendicitis 
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(proved  at  operation;  in  5  or  3.7  per  cent.;  gastric  constipation 
,  and  ileocecal  obstruction,  1 ;  gastric  constipation  with  perirectal 
adhesions,  2  cases. 

Of  the  entire  series,  33  or  25  per  cent,  had  had  the  appendix 
previously  remo\'ed  without  lasting  benefit  to  the  chronic  condition. 

Our  observations  upon  the  colonic  vaccines  have  been  significant 
both  in  differential  diagnosis  and  in  therapy.  Of  course,  the  subject 
is  undeveloped  and  not  one  permitting  of  dogmatic  deductions. 
Whatever  the  final  decision,  any  form  of  therapy  which  in  some  cases 
achieves  great  benefit  to  the  sick  and  can  dc  no  harm,  and  which 
at  the  same  time  stimulates  research  and  throws  some  light  on 
questions  of  etiology,  is  a  good  therapy. 

The  vaccine  is  prepared  in  the  usual  way  from  the  prevailing 
type  of  colon  bacillus,  isolated  from  the  patient's  feces.  The  dosage 
is  of  verj'  great  importance,  and  injections  should  not  be  given  when 
the  bowel  is  loaded,  else  an  unnecessarily  severe  reaction  is  apt  to 
result.  This  in  itself  is  an  interesting  and  perhaps  significant  fact. 
The  initial  dose  has  been  from  25,000,000  to  50,000,000,  continued 
at  intervals  from  four  to  seven  davs,  and  the  maximum  dose 
300,000,000  bacilU. 

In  typical  cases  of  chronic  intestinal  toxemia,  usually  a  reaction 
is  experienced  within  twenty-four  hours.  This  consists  of  a  small, 
red,  painful,  and  slightly  indurated  area,  the  size  of  a  dime  or  nickel, 
slight  headache,  giddiness,  or  nausea,  increase  in  the  neuralgic  or 
myalgic  pains,  occasionally  increased  peristalsis,  followed  by  marked 
relief  of  symptoms  in  forty-eight  hours.  So  far  no  cases  in  which  a 
typical  severe  reaction  has  occurred  have  been  free  from  what  is 
considered  chronic  intestinal  toxemia,  showing  the  diagnostic  value 
of  the  procedure.  A  few  examples  will  suffice  to  show  results.  In  a 
patient  with  marked  enteroptosis  and  a  chronic  intestinal  obstruc- 
tion and  attacks  of  vomiting  of  duodenal  contents,  vaccines  alone 
would  check  the  vomiting  after  the  ordinary  well-known  methods 
had  been  tried.  Reactions  were  severe,  but  this  treatment  relieved 
on  various  occasions,  and  the  patient  is  still  alive,  declining 
operation. 

At  the  present  time  two  other  patients  needing  but  constantly 
refusing  operation  for  intestinal  obstruction  have  been  kept  on  their 
feet,  one  for  three  months,  the  other  for  a  year.  The  first  patient  has 
probably  an  adhesive  appendicitis  and  is  improving;  the  second  has 
just  been  operated  upon,  and  strong  bands  of  adhesions  across  the 
ascending  colon  and  adhesions  of  a  displaced  uterus  to  the  rectum 
found.  She  had  numerous  physicians  and  different  kinds  of  treat- 
ment for  years,  most  of  the  physicians  advising  operation.  No 
treatment  except  the  vaccine  gave  any  real  relief,  and  she  had  been 
dependent  upon  the  vaccine  for  nine  months  prior  to  operation. 
Several  other  cases  of  a  similar  type  and  results  could  be  quoted  if 
time  would  permit.     One  of  the  most  striking  results,  however, 
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was  in  the  case  of  a  patient  who  had  intestinal  toxemia  for  years, 
with  profound  depression  amounting  to  insanity  for  two  years. 
The  urine  was  saturated  with  indican  and  she  was  mentally  in- 
competent. The  colon  was  kinked  and  diseased.  Developmental 
reconstruction  of  the  colon  was  done  by  Lynch  and  Draper,  but  the 
mental  condition  became  worse  with  deliriiun  and  coma,  severe 
albuminuria  with  all  kinds  of  casts,  and  for  a  week  she  was  expected 
to  die  hourly.  Autogenous  colon  vaccines  were  given  followed  by 
very  severe  reactions,  increased  delirium,  restlessness,  and  the 
patient  had  to  be  restrained  to  the  bed.  These  reactions  lasted  for 
from  eight  to  twelve  hours,  followed  by  a  period  of  calm  and 
general  improvement  and  a  diminution  of  the  indican  and  albumin 
and  casts.  Vaccines  were  administered  every  four  days  for  a  month 
and  a  half,  when  they  were  discontinued,  the  patient  lea\ing  the 
hospital  weak  but  in  good  mental  condition.  It  was  then  for  the 
first  time  that  I  obtained  an  intelligent  connected  history  from  her. 
Two  years  after  the  operation  she  is  in  good  physical  and  mental 
condition.    I  quote  from  the  nurse's  notes: 

"November  4,  1914.  Second  dose  of  vaccine,  75,000,000. 
Slight  rise  of  temperatiue,  marked  rapidity  of  pulse,  extreme  rest- 
lessness and  slight  delirium,  lasting  twelve  hours." 

Doctor's  notes  on  November  16,  the  beginning  of  the  sixth  week 
after  the  operation. 

"Marked  improvement  in  the  general  condition  and  spirit; 
noises  in  the  ears  still  present;  crash  of  paper  causes  agony;  can 
read  the  dial  on  the  watch  for  the  first  time  today." 

Nurse's  note  on  November  20,  after  the  sixth  dose  of  the  vaccine. 

"Difficult  breathing,  immediate  weakening  of  the  pulse.  One 
hour  after,  pulse  hardly  perceptible,  responded  to  stimulation 
slightly;  weak  and  exhausted  condition;  lasted  twelve  hours." 

Urinalysis:  Albumin  diminished,  indican  still  in  large  quantity. 

December  2.  Ninth  dose  of  the  vaccine,  100,000,000,  reaction 
very  slight,  general  condition  improved.  Urine,  no  albumin, 
moderate  amount  of  indican.  Apparently  the  colon  vaccine  saved 
her  life. 

The  exact  mode  of  action  of  the  colon  vaccine  is  by  no  means 
clear.  When  the  author  began  to  use  the  autogenous  product  four 
years  ago  it  was  with  the  idea  that  at  least  some  of  these  cases  of 
intestinal  toxemia  were  bacterial  in  origin  and  that  some  sort  of 
immunity  against  the  colon  organism  could  be  established  by 
injecting  their  toxins.  Three  years  ago  Adami^  spoke  of  "sub- 
infection  in  auto-intoxication,"  and  that  the  intoxication  could  be 
caused  by  bacterial  ectotoxins.  He  says  that  the  members  of  the 
B.  coli  group  produce  no  recognizable  ectotoxins;  the  same  also  is 
true  of  another  important  group,  the  streptococci.    If  this  be  true 

3  Chronic  Intestinal  Stasis,  Auto-intoxication  and  Subinfection,  Colorado  Med. 
Jour.,  Denver,  1914,  xi,  34. 
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the  intoxication  could  be  only  through  bacteriolysis,  through 
breaking  down  and  liberation  of  their  split  products. 

It  is  the  general  consensus  that  vaccines  are  useful  for  the  cure  of 
local  infections,  but  they  may  also  be  of  use  in  some  general  instances. 
If  it  is  true  that  intestinal  toxemia  is  due  in  some  cases  to  the  end 
products  of  colon  infection  and  that  the  infection  is  localized  to  the 
intestinal  tract  or  its  immediate  neighborhood,  immunization  by 
means  of  vaccines  would  not  be  an  irrational  method,  just  as  their 
usefulness  has  been  recognized  by  some  in  colon  infections  in  the 
genito-urinary  tract  or  elsewhere. 

The  local  infection  by  the  colon  bacillus  in  the  portion  of  the 
large  intestine  removed  at  operation  has  been  demonstrated  and 
the  bacilli  recovered  from  some  of  the  mesenteric  lymph  nodes,  as 
already  stated. 

Bassler,^  in  1910,  published  results  of  treatment  of  chronic  intes- 
tinal putrefactions  by  means  of  rectal  instillations  of  autogenous 
bacteria  and  strains  of  human  Bacillus  coli  communis.  In  the 
literature  I  have  been  unable  to  find  mention  of  treatment  of  this 
condition  by  subcutaneous  or  intravenous  administration  of  the 
autogenous  product. 

clinical  histories  of  the  ten  tabulated  cases. 

Case  I  (on  chart). — W.  W,  B.,  male,  aged  thirty-three  years, 
married.  Whole  family  is  nervous,  and  they  have  "indigestion." 
Nothing  noteworthy  until  seven  years  ago,  when  he  had  "  ptomaine 
poisoning."  Since  then  has  been  progressively  constipated,  with 
attacks  of  vomiting  and  severe  eructations.  In  the  past  three 
years  the  attacks  have  been  more  frequent  and  more  severe,  last- 
ing two  W'ceks,  wdth  shorter  intervals  between  attacks.  Vomits 
food  and  bile,  and  has  long  strings  of  mucus  in  the  stools.  Appen- 
dectomy two  years  ago.  Has  lost  40  pounds,  and  is  unable  to  work. 
Obstipation  severe.  ^Marked  emaciation;  vomits  and  eructates 
large  quantities  of  gas  when  touched.  Blood-pressure,  systolic, 
170;  diastolic,  120.  Arteriosclerosis  marked.  Diagnosed  as  chronic 
interstitial  nephritis.  Our  diagnosis,  intermittent  obstruction  in 
colon.  Radiographs  showed  water-trap  stomach,  3|  inch  ptosis, 
delay  in  ileum,  marked  coloptosis  and  delay  in  transverse  colon  and 
sigmoid. 

Operation.  Loose  typhon  and  vohnilus  formation.  Recon- 
struction of  colon  by  Drs.  Lynch  and  Draper.  Slow  recovery  aided 
by  colon  vaccines,  but  well  and  at  work  in  two  years;  blood-pressure 
returned  to  normal.    Is  naturally  careless. 

Case  II. — C.  B.  Insanity,  with  marked  intestinal  toxemia. 
Described  previously;  reconstruction  of  colon;  toxemia  cleared  up 
by  colon  vaccines. 

*  Bassler,  A.,  Med.  Record,  September  24,  I'JIO. 
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Case  III. — M.  D.,  female,  aged  twenty-seven  years,  married. 
Her  sister  has  a  similar  gastro-intestinal  condition.  Eight  years, 
following  the  birth  of  the  first  child,  severe  constipation,  occasionally 
colica  mucosa,  and  diarrhea.  Headaches,  pain  in  eyes,  vertigo, 
occasionally  vomiting  and  hemorrhoids.  Flatulence  marked,  with 
difficulty  in  passing  gas  per  rectum.  Dragging  sensation  in  the  lower 
abdomen  and  pain  in  the  right  lower  quadrant.  Medical  treatment 
for  gastro-intestinal  condition  for  four  years  and  ventral  suspension 
of  uterus  one  year  ago.  No  improvement.  Lost  12  pounds.  Exami- 
nation one  year  ago  showed  toxic  appearance,  marked  enteroptosis. 
Radiographs  showed  enteroptosis  and  residual  cecum. 

Operation.  Reconstruction  of  the  colon  for  a  loose  diseased 
organ.  After  treatment:  abdominal  support  and  autogenous  colon 
vaccines.    Complete  recovery  within  one  year. 

Case  IV. — R.  B.  E.,  female,  thirty-three  years.  As  a  child  unde- 
veloped and  "poor  assimilation."  Always  constipated  with  attacks 
of  colica  mucosa.  Numerous  operations;  gangrenous  appendi- 
citis, cystic  ovary,  displacement  of  uterus  and  adhesions,  torn 
perineum  and  sepsis  following  childbirth.  Also  for  gall-stone  and 
adhesion  of  gall-bladder  to  colon. 

Neurasthenic,  neurotic,  and  melancholic  to  an  extreme  degree. 
Christian  Science  and  hypnotism  of  no  help. 

Radiographs  showed  enteroptosis,  marked  residue  in  cecum  and 
sigmoid,  which  was  enormous.  Reconstruction  of  the  colon,  with 
slow  recovery,  aided  by  colonic  vaccines.  Secondary  operation  for 
obstruction  at  operation  site  followed  by  ultimate  recovery. 

Case  V. — C,  female,  aged  thirty-eight  years,  married.  Family 
history  of  migraine.  Possibility  of  luetic  infection,  with  one  posi- 
tive Wassermann  reaction.  Three  doses  of  sal varsan  and  mercurials ; 
temporary  relief  of  symptoms  and  negative  serum  and  spinal  fluid 
reactions.  Series  of  severe  headaches,  vomiting,  constipation,  and 
hemorrhoids.  Flatulence,  but  no  gas,  passed  per  rectum.  Symp- 
toms began  after  birth  of  child  fifteen  years  previous.  In  bed  the 
greater  part  of  the  time.  Lost  40  pounds.  Improved  for  a  year  and 
symptoms  became  worse  with  severe  pain  in  region  of  gall-bladder. 
Radiographs  showed  "residue"  in  cecum  and  three  days  bismuth  in 
colon. 

Laparotomy.  Gall-bladder  normal  with  small  adhesion  to  colon. 
Cecum  and  ascending  colon  enormously  dilated;  duodenum  also 
dilated;  practically  a  volvulus  formation.  Reconstruction  of  the 
colon.  Recovery  and  patient  passed  gas  by  rectum  "for  the  first 
time  in  twelve  years."  Return  of  headaches  one  year  later  with 
evidences  of  cerebrospinal  fluid  pressure  but  these  disappeared  and 
patient  is  well  three  years  after  operation;  gained  50  pounds. 

Case  YL — H.  R.,  male,  aged  twenty-five  years,  married.  For 
eight  years  had  constipation,  frequent  attacks  of  pain  in  right  iliac 
region  and  nausea  after  eating.    Extreme  tenderness  in  right  lower 
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quadrant,  palpable  and  crepitating  cecum.  Diagnosis  of  appendi- 
citis and  residual  cecum  and  sigmoid.  Stomach  was  normal;  no 
enteroptosis. 

Operation.  Cecum  and  ascending  colon  chronically  inflamed  and 
covered  with  fibrinous  flakes;  long  appendix,  inner  third  bound 
down  by  firm  adhesions;  enlarged  mesenteric  glands.  Partial 
reconstruction  of  colon  and  hemorrhoidectomy.  Recovery,  with 
normal  bowels,  three  months  after. 

Case  VII. — W.  L.  R.,  male,  aged  thirty-five  years;  married. 
Father  died  with  a  hemorrhage  from  the  stomach;  mother  with 
carcinoma  uteri.  History  dated  from  five  years  ago,  following  severe 
mental  strain,  and  symptoms  have  consisted  chiefly  of  extreme 
nervousness  and  "obsessions."  He  was  unable  to  enter  a  strange 
place  to  eat  or  to  go  into  a  room  where  strangers  were  or  to  leave  the 
same.  Sensations  of  strangulation  and  faintness,  and  practically 
unable  to  conduct  his  own  business.  Markedly  enteroptotic,  gurg- 
ling, and  crepitation  over  cecum.  Radiographs  showed  residual 
water-trap  stomach  and  cecal  constipation.  Feces  showed  excessive 
fermentation  and  putrefaction.  Two  years'  treatment  by  a  com- 
petent neurologist,  with  no  particular  attention  to  the  gastro- 
intestinal tract,  had  given  no  improvement.  Medical  treatment 
for  intestinal  toxemia,  with  abdominal  support  and  diet  and  colon 
vaccines,  resulted  in  marked  improvement  in  less  than  six  months. 

Case  VHI. — J.  F.  S.,  female,  aged  forty-five  years;  married. 
Daughter  has  a  very  similar  condition  of  the  gastro-intestinal  tract. 
For  years  patient  had  had  severe  constipation,  progressive  neu- 
rasthenia, flatulence,  loss  of  weight,  abdominal  discomfort  (feeling 
of  "drag"),  headaches,  and  neuralgias.  For  past  year  vomiting, 
with  purging  and  chills.  INIarkedly  enteroptotic.  Radiographs 
showed  water-trap  stomach  with  five-inch  drop  and  large  residue 
at  six  hours.  Cecal  constipation  and  sharp  angulation  at  hepatic 
flexure.    Long  sigmoid. 

Operation.  Coffey  suspension  of  colon  with  Beyea  shortening  of 
the  gastrohepatic  ligament.  Recovery  gradual,  aided  by  abdom- 
inal support,  antitoxic  diet,  and  colon  vaccines.  Three  years  after 
was  well,  except  for  slight  intestinal  toxemia,  and  gained  20  pounds. 

Case  IX. — B.  R.,  female,  aged  forty  years;  single.  Xo  family 
history  of  intestinal  trouble.  A  year  and  a  half  ago  her  bowels  began 
to  be  loose,  with  pains  in  the  stomach  and  in  the  right  inguinal 
region.  Since  then  diarrhea,  alternating  with  constipation,  and  for 
the  last  six  months  stools  were  hard  and  ball-like,  covered  with 
mucus.  Lost  30  pounds.  Markedly  enteroptotic.  Gurgling  and 
crepitation  over  cecum  and  tenderness  over  whole  colon.  Water- 
trap  stomach,  with  large  residue  at  six  hours.  Treatment  for  the 
enteroptosis  and  intestinal  toxemia  improved  patient  much  at  first, 
but  on  account  of  the  continual  pain  and  tenderness  in  the  appen- 
dicular region  the  diagnosis  of  chronic  appendicitis  was  made  and 
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operation  advised.  This  was  finally  done  by  some  other  physician, 
but  the  symptoms  have  not  cleared  up,  probably  because  of  lack  of 
proper  medical  after-treatment. 

Case  X. — R.  C.  D.,  female,  aged  thirty-four  years;  married. 
Eight  months'  baby;  weak  and  did  not  walk  until  three  years.  Fell 
on  the  ice  when  fifteen  and  had  a  retroversion  since  then.  Appen- 
dectomy for  ulcerative  appendicitis  at  that  time.  Complete  break- 
down since  then,  with  headache,  backache,  lack  of  mental  concen- 
tration, and  coordination.  Stomach  trouble  and  constipation  since 
childhood  and  numerous  "bilious  attacks."  At  seventeen  severe 
obstipation  and  no  movement  for  thirteen  days.  Ten  years  ago, 
hematemesis.  Markedly  toxic;  excess  of  food  remnants;  fermen- 
tation and  putrefaction  in  feces;  excess  of  indican  in  urine.  Radio- 
graphs showed  no  enteroptosis  but  marked  cecal  constipation. 
Uterus  retroverted  and  fixed.  Medical  treatment  for  intestinal 
toxemia  was  diet  and  mineral  oil  and  colon  vaccines,  the  latter 
giving  the  most  help. 

Operatirm,  January  1916.  Strong  bands  across  ascending  colon 
severed  and  adhesions  of  uterus  to  rectum  relieved  and  redundant 
portion  of  cecum  removed.  Recovering.  Noteworthy  was  the  good 
result  from  the  autogenous  colon  vaccines. 

The  writer  wishes  to  express  his  gratitude  for  the  valuable  assist- 
ance of  Dr.  Arthur  Mandel  for  the  clinical  pathology,  Dr.  Albert 
G.  Bennett  for  the  bacteriology,  and  Drs.  Leon  T.  Le  Wald  and 
John  W.  Draper  for  the  radiographic  work.  To  Drs.  J.  ]\I.  Lynch 
and  John  W.  Draper  he  is  deeply  indebted  for  the  opportunity'  to 
study  the  operative  side  and  for  their  operative  skill  on  his  cases. 
Dr.  John  Douglas  and  Dr.  Burton  J.  Lee  have  also  operated  on  some 
of  the  patients. 

It  would  scarcely  be  proper  to  close  without  mentioning  the  char- 
acter and  number  of  operations  in  this  series  of  cases.  There  were 
31  abdominal  sections.  Appendectomy,  chronic  or  subacute,  9; 
colon  suspension,  9;  for  reconstruction  of  the  colon  (Lynch  and 
Draper),  8  fall  recovered  except  one  with  advanced  toxemia  and 
toxic  arthritis,  who  died  with  a  septic  peritonitis);  ileostomy,  1; 
colon  suspension,  appendectomy,  cholecystectomy,  and  adhesions,  1; 
plication  of  cecum,  1 ;  colon  suspension  and  nephropexy,  1 ;  gastro- 
enterostomy and  Lane's  kink,  1. 

In  conclusion,  it  is  evident  that  the  closest  kind  of  cooperation 
should  exist  between  the  physician  and  surgeon,  as  no  real  internist 
should  fail  to  be  a  student  of  actual  conditions. 

The  view-point  should  be  neither  surgical  nor  medical  in  the  old 
sense,  but  should  be  critical  and  unbiased  by  old  dogmatic  views. 
The  cure  of  the  patient  should  not  end  with  the  operation.  ^Nlost  of 
the  failures  in  the  past  have  been  due  to  lack  of  cooperation  between 
the  physician  and  surgeon,  and  often  caused  by  the  improper  follow- 
ing up  of  the  patient. 
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What  conviction  is  uppermost  from  this  study  of  136  cases? 
Unquestionably  that  diagnosis  is  the  all-important  factor.  Obvi- 
ously this  cannot  be  made  either  simple  or  sure  luitil  much  more  is 
known  regarding  the  cause  of  intestinal  toxemia.  Most  to  be  desired 
is  a  unified  effort  from  the  medical  clinic,  from  the  operating  room, 
and  from  the  laboratory.  In  this  way  only  shall  we  find  all  of  the 
truth. 


A  FAMILY  WITH  MYOTONIA,   PROBABLY  INTERMITTENT 
FORM  OF  THOMSENS  DISEASE. 

By  Noxon  Toomey,  M.D., 

PHILADELPHIA,    PA. 

The  following  cases  illustrate  a  myotonic  family.  They  are  inter- 
esting because  Thomsen's  disease  is  rare  and  very  few  cases  of  the 
intermittent  form  have  been  reported.  Whether  acquired  myo- 
tonia, paramyotonia,  Gower's  type,  myotonia  with  atrophy,  and 
intermittent  myotonia  are  forms  of  Thomsen's  disease  is  not  known. 
Recording  forms  met  with  may  eventually  throw  light  on  their  rela- 
tionship, and  it  is  to  help  to  that  end  that  this  paper  is  compiled. 
Due  to  a  lack  of  facilities  no  attempt  at  a  pathological  study  has 
been  made.  The  case  histories  were  obtained  with  few  if  any  lead- 
ing questions,  and  are  really  narrations  by  the  sufferers.  Catch 
questioning  elicited  no  contradictions. 

The  cases  are  eight  in  number  and  are  in  three  generations. 
Three  cases  in  a  collateral  line  could  not  be  seen  by  me.  In  the 
three  generations  there  were  nineteen  persons  over  one  year,  thus 
about  40  per  cent,  of  the  family  was  affected.  Those  who  have 
married  have  had  large  families,  most  of  their  children  growing  to 
adult  age.  No  evidence  of  syphilis  or  rheumatism  can  be  found  in 
the  family.  The  accompanying  figure  shows  the  involved  col- 
lateral line.    The  black  figures  indicate  the  members  affected. 


cf     9       cT    9 


Presenile 
Dementia 


c?9  d'cf  d'cf^^  ^  if 


\Bad  Moderate  Mild 


iTropho-    Xext  '^  ^^ 

^"'-''Seurosis   U'orst      ^'"'^     'I'^^JJ" 

The  cases  studied  are  in  an  industrious,  self-respecting  famil>'  of 
well-marked  Irish  descent.     The  famil\-  is  of  the  unskilled  labor 
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class  but  the  members  are  intelligent  and  always  have  had  more 
than  the  necessities  of  life.  Except  for  the  dystrophy,  they  have 
been  free  from  sickness  and  are  otherwise  well  developed  and  nour- 
ished. They  live  in  South  Baltimore,  but  come  from  the  countr\'. 
Their  house  is  of  two  stories  with  fair  light  and  air  and  good  plumb- 
ing, heat,  and  dryness.    The  neighborhood  is  not  congested. 

The  three  cases  not  seen  by  me  were  described  by  the  head  of  the 
family  that  I  studied.  ]M.y  informant  grew  up  with  his  cousins  and 
knew  their  condition  well.  Their  cramps  were  just  the  same  as  his, 
except  that  the  older  two  had  it  worse  than  he  did.  The  three 
"always  had  the  trouble."  In  the  oldest  the  condition  is  getting 
worse.  The  other  two  died  of  a  chronic  pulmonary  disease  after 
middle  life.  Their  myotonia  did  not  get  worse  after  early  manhood. 
"They  did  not  have  it  as  bad  as  their  older  brother,  and  the  youngest 
of  the  three  had  only  a  little  trouble  in  walking.  The  oldest  brother 
had  it  so  bad  that  he  often  could  not  walk  and  they  would  often 
have  to  go  out  in  the  field  to  bring  him  in.  The  next  youngest 
could  hardly  walk  at  all  when  he  had  it."  The  myotonia  in  the 
three  was  transitory,  as  in  the  five  cases  that  I  saw. 

In  the  cases  examined  the  father  has  had  it  as  bad  as  any  of  his 
children.  Of  the  children  the  oldest  has  had  it  the  worst.  The 
second  oldest  is  not  afi'ected.  The  next,  Martin,  has  it  worse  than 
the  youngest  children.  Rose  and  Agnes.  There  are  three  children 
dead,  one  of  pertussis  at  seven  mouths;  the  next  at  four  months, 
cause  unknown;  the  third  was  a  two  months'  abortion.  There  are 
no  mental  peculiarities,  temper,  etc.,  in  the  family,  and  no  evidence 
of  tuberculosis,  syphilis,  rheumatism,  neoplasms,  or  hysteria. 
Labors  were  all  normal. 

Father,  aged  forty-four  years.  Mother  was  "weak  minded  after 
she  was  fifty-five  years  old."  Paternal  side  normal.  Has  been 
well  except  for  measles,  pertussis,  mumps,  and  dystrophy;  has 
never  worked  around  lead,  etc.  Married  at  twenty-five.  Was  a 
street-car  motorman  for  six  years;  gave  up  job  for  family  reasons. 
Since  then  has  worked  at  various  moderately  hard  manual  jobs  in 
open  air.  Food  and  habits  negative,  except  wife  says  "he  is  a  great 
eater  and  a  great  one  to  salt  his  food."  Drinks  beer  occasionally; 
never  drunk.  He  says:  "When  I  drink  more  beer  than  usual  it 
makes  my  condition  better." 

Present  Illness.  "Was  fourteen  years  old  when  I  had  first  spell. 
Was  playing  base-ball  one  winter  evening.  Came  home  over- 
heated. Later  went  to  bed  and  slept  naturally.  Next  morning  I 
woke  up  and  found  I  could  not  move  myself  from  waist  down. 
Could  not  get  out  of  bed  alone.  I  had  great  difficulty  in  making 
legs  move,  but  could  move  them  by  great  effort  by  end  of  first  day. 
I  had  no  pain,  fever,  or  other  discomfort.  The  legs  got  better  the 
more  they  were  moved,  and  in  two  or  three  days  use  of  legs  was 
regained.     Second  attack  was  about  one  year  later,  and  was  the 
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same  as  first.  As  I  grew  older  they  came  closer  together;  some 
years  I  would  have  four  or  five  attacks;  sometimes  twice  in  same 
month;  sometimes  not  for  six  or  nine  months;  no  regularity  at  all. 
Were  more  frequent  from  my  fifteenth  to  twenty-second  year,  then 
stayed  about  the  same  until  I  was  thirty-fi\'e  years  old.  In  this 
time  I  would  average  about  four  or  five  times  in  a  year.  Stiffness 
would  last  four  or  five  days.  About  every  two  months  I  would  have 
slight  attacks  lasting  a  day  only;  all  spells  lasted  a  day  or  more. 
Fourteen  years  ago  I  was  laid  up  for  eleven  days,  in  which  I  could 
move  my  legs  but  very  little.  For  past  eight  or  nine  years  they  have 
not  been  coming  as  often  and  are  not  so  long  or  hard." 

Description  of  cramps:  "I  have  not  the  least  idea  what  causes 
them.  Spells  come  on  with  no  warning  at  all;  mostly  during  sleep. 
^Ye  often  talk  about  the  cramps,  but  it  has  had  no  effect  in  pro- 
ducing them.  I  get  them  in  hot  weather  as  well  as  cold.  They 
come  on  with  drawing  up  of  the  belly,  but  no  real  pain.  I  wake  up 
and  find  I  cannot  get  out  of  bed  for  a  while  because  my  legs  are  stiff 
and  will  not  move.  The  muscles  never  get  hard  for  a  time,  but  they 
feel  too  short  to  stretch  out  leaders.  Even  now  if  I  sit  do\\Ti  for 
three  or  four  hours  I  will  not  be  able  to  get  up  at  first  or  will  get  up 
feeling  very  stiff'  in  the  legs,  which  must  be  walked  off  by  a  few 
minutes'  exercise.  When  sitting  still  for  some  time  I  get  jammed 
up  a  little  and  get  stiff,  but  pay  no  attention  to  it;  but  get  a  cane 
and  walk  it  off  by  moving  around  the  room.  I  have  often  gone  to 
work  feeling  stiff',  but  could  stand  on  feet  all  right;  but  I  would 
not  have  worked  those  days  if  I  would  have  had  to  walk  much. 
Sometimes  during  the  day  the  stiffness  would  not  get  better  by 
standing  and  I  would  have  to  walk  stiffness  oft\  I  would  never 
get  worse  during  a  day  at  the  motor,  but  sometimes  I  would  feel 
very  tired,  ^^^len  I  worked  the  day  out  I  would  feel  better  at  night 
than  in  the  morning.  The  longer  I  worked  the  better  I  felt,  and  the 
better  I  could  move  myself.  During  a  spell  I  cannot  take  long 
steps  at  first  and  can  only  move  slowly.  The  calf  of  my  legs  seem 
stiff  est,  and  is  harder  than  other  places.  Sometimes  when  I  have 
been  reading  for  a  good  while,  when  I  start  to  look  up  I  find  my 
eyelids  will  go  up  but  my  eyes  cannot ;  they  will  stay  looking  at  the 
paper  for  a  few  minutes  even  though  I  want  to  look  up,  or  if  I  want 
to  look  down  my  lids  will  not  go  down  with  my  eyes.  Sometimes 
when  I  want  to  let  go  of  a  thing  I  cannot  do  it  for  a  moment 
my  hand  being  clenched  tight." 

The  leg  muscles  are  affected  the  oftenest,  the  external  ocular 
muscles  next  most  frec^uently,  and  the  hands  the  least.  Abdominal 
muscles  seem  to  be  involved  in  some  attacks.  As  to  treatment  he 
said:  "My  legs  never  lose  color  or  are  cold.  Rubbing  them  with 
camphorated  oil  or  anything  else  has  never  made  them  better,  and 
I  have  found  that  nothing  will  help  me  except  to  walk  stiffness  off." 
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Physical  Examination.  Habitus,  frame,  and  panniculus  good. 
Muscles  well  developed,  particularly  of  lower  extremity,  but  are  not 
hypertrophic.  Strength  in  proportion.  Pupillary  reactions,  arteries, 
and  functional  capacity  of  heart  normal,  no  organic  lesion.  Teeth 
in  poor  condition  but  physically  is  otherwise  negative.  Gait  and 
station,  muscle  sense,  and  sensation  to  touch  and  pain  normal. 
Reflexes  active  and  equal  on  two  sides;  no  abnormal  reflexes. 
There  is  no  ataxia,  astereognosis,  trophic  changes,  etc.  Electrical 
stimulation  of  muscles  and  ulnar  nerve  normal.  Arm  and  leg  muscles 
do  not  react  to  light  tapping  but  marked  percussion  produces  a 
quick,  quite  hard  contraction  that  lasts  from  four  to  eight  seconds. 
The  contraction  disappears  gradually  lasting  longest  in  the  belly  of 
the  muscle.  Percussion  of  peronei,  extensors  of  the  hand  and  occa- 
sionally hamstrings  and  rectus  femoris  produces  a  distinct  grooving 
of  skin  lasting  a  few  seconds  and  a  quick  extension  (or  flexion) 
that  is  well  sustained,  at  least  six  seconds  elapsing  before  the  fingers, 
foot,  etc.,  return  to  former  position.  Reflex  contractions  do  not 
cause  cramps.    No  muscles  atrophied. 

Katheryn  F.,  aged  eighteen  years.  Past  history  unimportant. 
Development  and  puberty  normal;  leads  moderately  active  life. 
Habits  negative  except  prefers  salty  foods.  Had  worked  as  a  bottle- 
filler  for  the  past  three  years. 

Present  Illness.  'Tirst  spell  occurred  at  two  and  a  half  years;  it 
lasted  about  a  week.  Consisted  in  legs  getting  so  stiff  when  she 
tried  to  walk  that  she  would  fall  down,  particularly  going  down 
stairs.  Left  side  was  weaker,  so  that  she  could  not  stand  right, 
but  that  got  better  right  along.  After  first  attack  spells  came  on 
at  night  only;  she  would  be  so  stiff  in  legs  in  morning  that  she  could 
not  get  out  of  bed.  I  used  to  rub  her  legs,  then  she  could  move  them 
a  little,  and  after  that  the  more  she  moved  them  the  less  the  stiff- 
ness became.  She  used  to  have  two  spells  a  month  up  to  five  years 
old;  would  have  them  in  hot  weather  same  as  cold.  Spells  of  morn- 
ing stiffness  were  all  the  same;  they  would  last  three  days,  first 
two  days  she  would  be  helpless.  Some  were  accompanied  by  nausea 
and  fever  and  usually  costiveness,  but  never  looked  sick  enough  to 
be  the  way  she  was."  Was  never  unconscious,  and  had  no  ataxia, 
twitching,  pain,  or  paresthesias,  etc.  "After  sixth  year  had  spells 
quite  irregularly  every  six  months  to  a  year.  Spells  were  the  same 
as  before,  but  were  not  so  hard;  they  then  kept  on  getting  better. 
She  has  had  no  stiffness  in  her  limbs  for  past  five  years,  except 
three  weeks  ago,  but  has  had  attacks  in  her  hands,  eyes,  and  neck. 
She  soon  learned  that  the  more  she  walked  the  better  the  cramps 
in  her  legs  got." 

Description  of  cramps  by  patient:  "In  cloudy  weather  come 
oftenest,  have  had  two  or  three  spells  of  stiff  neck  or  right  arm  for 
many  years.  Stiffness  lasts  five  minutes.  \Miile  neck  is  stiff  it 
pains  me  terribly;  can  move  neck  a  little  but  it  swells  out  and  gets 
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hard.  When  I  would  rub  it  and  move  it  around  it  would  go  dowoi. 
Each  time  I  moved  neck  the  stiffness  got  better.  Sometimes  neck 
is  stiff  in  morning  but  I  think  it  is  because  I  lie  crooked.  When 
neck  is  stiff  it  is  only  one  side  at  a  time.  The  left  side  was  always 
the  worse. 

"Once  a  month  or  so  I  have  stiffness  in  eyes,  so  that  when  I  have 
been  reading  for  some  time  and  want  to  look  up  my  lids  will  go  up, 
but  the  eyeballs  will  be  glued  down  and  I  cannot  move  them  up, 
or  sometimes  when  I  am  looking  up  and  then  look  down  the  upper 
lids  will  not  come  down,  but  will  separate  from  the  eyes.  Stiffness 
may  last  a  minute,  ^^^len  I  sometimes  try  to  grab  on  to  a  thing 
quickly  some  of  my  fingers  get  so  stiff  that  I  cannot  hold  on.  Only 
one  finger  draws  up  at  a  time,  usually  the  index  finger;  both  hands 
are  affected  equally.  Not  started  by  a  hard  squeeze.  Fingers  are 
never  drawn  back  (hyperextended) . 

"For  several  years  I  have  had  cramps  in  the  legs  that  draw  up 
my  toes;  sometimes  only  the  big  toes;  toes  become  stiff,  and  it 
hurts  me  in  the  hollow  of  my  foot.  Both  feet  are  affected  the  same. 
The  only  stiffness  in  upper  limbs  that  I  have  had  for  five  years  was 
three  weeks  ago,  and  I  think  it  was  brought  on  by  sitting  still  for 
four  hours.  I  was  feeling  perfectly  well  and  stood  up  without 
trouble,  but  when  I  started  to  take  the  first  step  I  found  I  could 
not;  the  legs  were  so  stiff  I  could  not  straighten  them  out.  The 
legs  felt  as  if  the  muscles  were  cramped  up  and  not  long  enough  to 
stretch  out  the  feet.  It  hurt  a  good  deal.  Each  step  I  took  the 
better  the  stift'ness  got,  but  it  was  not  completely  gone  for  two 
weeks.  Every  time  I  would  sit  still  for  some  time  it  was  the  same 
thing  over  again;  I  could  stand  up  all  right,  but  when  I  walked  the 
muscles  were  hard  and  not  long  enough  to  stretch  out,  so  I  had  to 
walk  real  slow  and  take  small  steps.  At  first  it  was  worse  in  one 
leg,  and  I  had  to  limp  for  a  short  time.  I  am  certain  that  during 
those  two  weeks  I  was  always  stifter  after  sitting  still  a  little,  and 
the  more  I  would  walk  the  better  the  stiffness  got.  I  have  never 
noticed  the  arm  and  neck  or  legs  and  neck  affected  at  a  time.  The 
attacks  are  not  like  when  your  foot  goes  to  sleep." 

Physical  Examination.  Habitus  normal;  musculature  above 
average,  but  not  hypertrophic.  Strength  in  hands  and  legs  less  than 
was  expected.  Complete  physical  examination  not  permitted.  Sen- 
sation and  reflexes  in  extremities;  gait  and  station  normal.  Nerve 
reactions  normal.  Faradic  excitation  and  percussion  of  muscles  of 
extremities  produced  a  slow  tonic  contraction,  lasting  four  to  six 
seconds.  With  galvanic  current,  kathodal  closing  contraction  not 
quantitatively  reduced.  Current  not  strong  enough  for  kathodal 
opening  or  anodal  contractions.    No  muscles  atrophic  or  paretic. 

John  F.,  aged  seventeen  years.  Chorea  at  eight  years.  Has 
never  had  myotonia.  "Is  the  only  child  that  resembles  mother's 
family,  which  he  does  decidedly,  being  red-haired  like  them."    Is 
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thought  to  have  frozen  hand.  During  cold  weather  the  past  four 
years  the  right  hand  will  become  perfectly  white  distal  from  meta- 
carpus. During  the  attack,  which  lasts  a  variable  time,  there  is 
almost  complete  anesthesia  and  analgesia.  There  may  be  par- 
esthesias as  ischemia  wears  off.  Physical  examination  is  negative. 
Muscle  reactions  are  normal. 

^lartin  F.,  aged  eleven  years.  Past  history  and  habits  negative. 
"Is  a  great  one  to  salt  food.  Stiffness  began  when  he  was  five  years 
old.  Used  to  average  about  two  spells  a  month;  would  be  only  of 
a  few  minutes  to  an  hour's  duration.  Spells  ome  irregularly;  he 
is  getting  a  little  better  of  late.  There  has  been  no  noticeable 
change  (in  clinical  course) ;  legs,  arms,  and  neck  muscles  have  been 
involved  about  equalh'  for  a  number  of  years.  The  muscles  in  the 
back  of  his  legs  usually  get  harder  than  the  other  muscles,  but  when 
he  has  it  in  his  neck  the  muscles  stand  out  like  two  boards.  When 
his  legs  get  so  stiff'  he  cannot  walk  I  rub  them  with  liniment  or 
camphorated  oil,  but  I  have  found  that  hot  water  does  as  well  as 
anything.  When  he  is  in  a  stiff"  spell  he  has  to  drag  his  feet  after 
him  for  a  minute,  and  when  he  goes  up  stairs  I  have  to  support  him 
up  the  first  steps  and  sometimes  the  whole  way." 

Patient  says:  "I  do  not  have  it  much  in  hot  weather;  had  only 
one  spell  last  summer;  when  I  go  out  in  dampness  it  brings  it  on. 
When  I  sit  still  and  sometimes  when  I  come  into  the  house  the 
stiffness  comes  on.  Then  I  have  a  hard  time  in  getting  up  and 
usually  fall;  but  sometimes  I  do  not.  ^Nlost  of  the  times  it  makes 
me  stiff"  in  the  legs  and  sometimes  in  the  legs  and  arms,  so  I  fall 
easily.  I  guess  I  have  to  go  about  ten  steps  before  stiff"ness  gets 
better.  Rapid  walking  has  never  brought  it  on.  I  cannot  always 
walk  fast,  but  when  I  can  I  am  always  at  my  best.  It  comes  on 
usually  when  I  stub  m}'  toe,  and  then  I  usually  fall  because  my  legs 
become  as  stiff  as  sticks.  Up  to  about  a  year  ago  I  used  to  often 
wake  up  stiff  in  the  morning  and  would  have  to  kind  of  roll  out  of 
bed,  then  get  a  stick  and  walk  around  the  room  a  few  minutes. 
i\Iy  neck  gets  stiff  mostly  when  I  look  around  quickly.  When  I 
am  stiff  the  muscles  get  hard,  but  only  the  neck  muscles  stand  out 
any,  sometimes  for  ten  minutes.  ^Mien  I  grip  anything  real  tight 
pretty  often  I  have  to  hold  it  for  about  ten  to  fifteen  minutes  before 
I  can  let  it  go,  but  my  hands  never  get  white  like  John's." 

Physical  Examination.  Well  built,  with  good  muscular  develop- 
ment and  strength  in  proportion.  General  physical  negative  except 
for  several  carious  teeth,  adenoids,  and  slightly  enlarged  tonsils 
and  cervical  glands.  No  thymus  dulness.  Sensation,  etc.,  normal. 
Reflexes  quite  active  but  equal;  no  clonus  or  abnormal  reflexes. 
Gait  normal.  Muscular  reactions:  light  percussion  causes  slight 
contraction  of  belly  of  muscle.  Heavier  percussion  of  extensors 
causes  a  slow  contraction  lasting  four  or  five  seconds,  foUowed  by 
a  slower  relaxation.    Percussion  of  peronei  causes  a  sustained  ever- 
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sion  of  foot.  Hard  percussion  two  inches  above  patella  causes  a 
slow  extension  of  leg,  followed  by  an  equally  slow  flexion  by  gravity. 
Faradic  and  galvanic  stimulation  normal.  Blood  picture:  normal. 
Urine:  normal  except  for  sp.  gr.,  1.008  to  1.010,  two  specimens. 
Von  Pirquet  negative. 

Rose  F.,  aged  nine  years.  Well  except  for  measles  and  tonsil- 
litis past  three  years.  Mother  believes  the  stiffness  comes  with  the 
tonsillitis,  which  is  febrile  and  accompanied  by  dysphagia  and 
anorexia.  "She  has  had  it  less  often  and  lighter  than  the  others, 
and  it  does  not  last  as  long."  Patient  says:  "I  have  had  disease 
about  two  years;  spells  have  not  come  as  often  this  year  as  they 
used  to.  In  December,  1914, 1  was  in  school  and  my  legs  got  so  stiff 
I  could  not  walk,  the  stiffness  lasted  half  an  hour.  Two  months  later 
I  suddenly  got  stiff  at  the  head  of  the  stairs  and  had  to  be  carried 
down  them.  The  stiffness  lasted  ten  minutes,  then  I  walked  around 
and  got  better.  From  then  until  December  24,  1915,  my  legs  have 
been  stiff  once,  arms  stiff  twice,  and  neck  stiff  once.  December  24, 
1915,  had  stiffness  from  knees  down,  lasting  fifteen  minutes.  Janu- 
ary 5,  1916,  neck  was  so  stiff  that  it  could  not  be  moved  for  about 
five  minutes.  During  attacks  right  side  is  often  stiffest.  The 
muscles  do  not  get  real  hard,  and  spells  never  hurt  at  all.  When  I 
feel  my  legs  get  stiff  I  have  to  get  up  and  walk  slowly  and  take  little 
steps,  which  make  it  go  away  quicker,  but  stiffness  usually  gets 
better  of  a  sudden.  About  two  hours  after  I  have  a  spell  ]Martin 
and  Agnes  will  have  the  same  stiffness."  Rose  has  had  no  pares- 
thesias, trouble  in  standing,  no  stumbling,  falling,  involvement  of 
ocular  muscles,  etc. 

Physical  Examination.  Frame  and  panniculus  good.  ]\Ius- 
culature  fairly  well  developed,  strength  equal.  Slightly  enlarged 
tonsils,  no  adenoid  enlargement.  Cervical  glands  barely  palpable, 
indurated.  Thyroid  normal,  no  th^Tnus  dulness.  Functional 
capacity  of  heart  and  lungs  normal.  Abdomen  and  remainder  of  ex- 
amination negative.  Blood  picture  normal  except  for  hemoglobin, 
75  per  cent.  (Sahli).  Urine  (several  specimens)  normal  except  for 
heavy  amorphous  urate  cloud  on  admission  to  hospital.  Wasser- 
mann  and  von  Pirquet  negative.  Took  ether  well;  developed  no 
acetone.  Nerve  reactions  normal.  ]\Iuscle  reactions:  studied  dur- 
ing an  attack  of  myotonia.  Child  was  found  sitting  on  edge  of  chair 
with  thighs  extended,  due  to  difficulty  in  overcoming  hamstring 
spasm.  Legs  flexed,  toes  extended,  but  less  rigid.  Whenever 
asked  to  walk  she  slid  off  chair  sidewise  and  attained  erect  attitude 
with  some  difficulty.  She  limped  at  first,  due  to  left  leg  being  more 
strongly  flexed.  The  steps  at  first  were  slow  and  manifestly  diffi- 
cult, but  not  greatly  shortened.  There  was  no  pain  or  adductor 
spasm.  After  seven  or  eight  steps  the  spasm  gradually  broke  and 
the  patient  gained  a  normal  gait,  precluding  spinal  syphilis.  Thigh 
and  leg  muscles  were  hard,  and  firm  pressure  made  them  much 
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harder  than  the  arm  or  trunk  muscles.  Passive  muscular  move- 
ment and  reflex  contraction  normal  and  excited  no  myotonia. 
Marked  percussion  of  unaffected  muscles  produced  a  slight 
myoidema;  harder  percussion  produced  a  slow  contraction  lasting 
about  eight  seconds.  Light  percussion  of  the  affected  groups,  the 
hamstrings  and  quadriceps,  produced  myoidema.  Moderately  hard 
percussion  of  rectus  femoris  and  bellies  of  vasti  produced  a  slow 
extension  of  the  leg  that  lasted  ten  seconds  before  being  gradually 
flexed  by  gravity.  Hard  percussion  of  hamstrings  produced  a  tonic 
contraction  lasting  ten  seconds  to  an  hour,  and  during  a  light  ether 
anesthesia  they  could  be  felt  as  hard  cords.  Hard  percussion  of 
hamstrings  produced  a  grooving  of  skin  instead  of  a  mounding. 
The  myobradia  was  most  marked  in  the  rectus  femoris.  No  paresis 
or  atrophy  of  any  muscles. 

The  unaffected  groups  were  less  excitable  to  faradic  stimulation 
than  normal.  They  were  slightly  hyperexcitable  to  kathodal  clos- 
ing, but  anodal  closing  was  not  obtainable.  The  affected  groups 
would  not  contract  to  strong  faradism.  In  these  muscles  a  thirty- 
volt  wave-free  galvanic  current  produced  on  kathodal  closing  a 
slow  tonic  contraction  that  lasted  about  a  minute  after  cessation 
of  stimulation.  Anodal  closing  contractions  were  nearly  as  strong 
as  the  kathodal.  Opening  contractions  not  obtainable.  The  attack 
of  myotonia  lasted  about  six  hours  and  then  disappeared  quickly. 
During  the  six  hours  the  thigh  muscles  were  somewhat  less  hard 
after  walking  about  wards,  only  to  become  stiff  after  a  few  minutes' 
rest. 

Agnes  F.,  aged  six  years.  Past  history  and  habits  unimportant. 
"Has  had  no  sore  throat  and  has  not  been  sick  when  she  has  had 
the  cramps.  She  has  had  the  trouble  past  three  years,  is  not  getting 
worse.  First  noticed  drawing  up  of  all  fourth  fingers  and  toes. 
Spasms  will  last  two  minutes.  Are  noticed  mostly  at  breakfast 
table;  will  average  two  or  three  cramps  a  week.  I  think  Agnes  gets 
it  mostly  in  cold  weather;  her  arms  are  mostly  affected,  then  her 
legs,  then  her  neck.  She  is  clumsy  and  stumbles  easily;  she  falls 
frequently,  particularly  down  steps.  If  she  would  glance  around 
quickly  her  eyes  would  get  so  stiff  that  she  could  not  shut  them. 
When  Agnes  gets  stiff'  in  her  legs  she  trys  to  stand  up  and  walk. 
Sometimes  she  falls  at  first  and  may  need  holding  for  the  first  few 
minutes,  but  after  she  gets  walking  around  a  little  she  gets  better 
and  then  is  shortly  all  right.  ^Yhen  she  has  the  cramps  she  has  no 
pain  at  all,  but  muscles  get  hard,  particularly  when  she  has  them  in 
the  neck;  then  the  muscles  will  stand  out  like  boards.  If  I  walk 
her  fast  she  gets  spasms  in  her  muscles  and  cannot  move  her  legs 
right;  coming  up  here,  when  I  walked  her  fast,  she  got  stiff'  in  her 
legs  and  I  thought  we  would  never  get  here.  She  had  to  take  slow, 
short  steps,  but  after  walking  some  the  spasm  went  away  and  she 
walked  all  right.    She  has  it  oftener  than  the  others,  but  not  as  bad 
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as  Katheryn,  may  be  because  the  child  is  never  stih  the  whole  day, 
but  is  always  on  the  go." 

Physical  Examination.  Strong,  well  built,  and  nourished. 
Hemoglobin  and  blood  picture  normal.  Small  adenoids;  tonsils 
slightly  enlarged.  Uncorrected  hypermetropia  of  about  I).  2. 
Thyroid  normal;  no  thymus  dulness.  Von  Pirquet  negative.  Knee- 
jerk  obtained  with  reinforcement,  equal;  sensations,  etc.,  normal. 
Electrical  reactions,  gait,  and  station  normal.  Percussion  of  exten- 
sors, but  more  particularly  flexors,  produces  a  grooving  of  skin  and 
a  slow  movement  of  digits.  Fingers  are  maintained  in  flexion  (or 
hyperextension)  for  about  fifteen  seconds  before  returning  to 
previous  position. 

LITERATURE. 

Nearly  three  hundred  articles  on  Thomsen's  disease  are  listed  in  the  Catalogue  of 
the  Surgeon-General's  Library  and  the  later  volumes  of  the  Index  Medicus.  About 
four  hundred  cases  have  been  reported,  mostly  cases  with  constant  myotonia  and  of 
the  hypertrophic  and  atrophic  types. 

Metabolism  studies  are  recorded  in  Am.  JorR.  Med.  Sc,  vol.  cxli,  and  Arch. 
Int.  Med.,  August,  1914. 

Some  of  the  other  important  articles  consulted  are  in:  Quart.  Jour.  Med.,  April, 
1910,  January  and  July,  1912,  January,  1915;  Edinburgh  Med.  Jour.,  X.  S.,  vol.  xi; 
Montreal  Med.  Jour.,  vol.  xxxvii;  AUbutt's  System;  Osier's  Modern  Medicine. 

The  following  treat  of  the  intermittent  form: 

Erb.     Die  Thomsen'sche  Krankheit.,  Leipzig,  1886. 

Pelz.     Arch.  f.  Psj^chiatrie,  vol.  xlii. 

Martius  und  Hansemann.     Arch.  f.  path.  Anat..  etc.,  vol.  cxvii. 

Mingazzini  e  Perusini.     Rev.  d.  patol.  nerv.,  vol.  ix. 

Lord.     Boston  Med.  and  Surg.  Jour.,  vol.  cxlii. 
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Progressive  Medicixe.  Quarterly  Digest  of  Advances,  Dis- 
coveries AXD  Improvements  in  ^he  Medical  and  Surgical 
Sciences.  Edited  by  Hobart  Amory  Hare,  Professor  of 
Therapeutics,  ^Materia  IMedica,  and  Diagnosis  in  the  Jefferson 
Medical  College;  Physician  to  the  Jefferson  Medical  College 
Hospital,  Philadelphia,  etc.  Assisted  by  Leighton  F.  Apple- 
man,  M.D.,  Instructor  in  Therapeutics,  Jefferson  Medical 
College,  Philadelphia,  etc.  Vol.  I,  March.  Pp.  354;  19  illus- 
trations. Vol.  II,  June.  Pp.  482;  113  illustrations.  Vol.  Ill, 
September.  Pp.  394;  18  illustrations.  Philadelphia  and  New 
York:  Lea  &  Febiger,  1916.  n 

Thus  far  during  this  year  there  have  appeared  three  volumes  of 
this  well-known  and  justly  popular  quarterly  review  of  medical 
progress.  The  ]\Iarch  number  opens  with  a  discussion  of  the 
surgery  of  the  head  and  neck  by  Charles  H.  Frazier.  Most  of  his 
attention  is  directed  toward  the  cranial  nerves  and  the  brain.  The 
article  concludes  with  a  section  devoted  to  the  mammary  gland. 
A  most  interesting  and  instructive  article  on  the  surgery  of  the 
thorax  has  been  contributed  by  George  P.  ^Miiller,  who  devotes  a 
large  proportion  of  his  article  to  a  discussion  of  empyema.  The 
longest  article  in  this  volume,  as  well  as  one  of  the  most  enlightening, 
is  John  Ruhrah's  contribution  on  infectious  diseases.  Over  120 
pages  is  devoted  to  this  all-important  and  comprehensive  subject. 
A  great  deal  of  work  during  the  past  year  has  been  done  upon  the 
infections,  and  Ruhrah's  article  is  replete  with  instructive  sugges- 
tions and  observations.  The  subject  of  diseases  of  children  is  taken 
up  by  Floyd  M.  Crandall  in  about  30  pages.  As  usual,  the  diarrheas 
of  children  and  the  dietetic  problems  of  infancy  receive  considerable 
attention.  George  B.  Wood  furnishes  the  review  of  rhinology  and 
laryngology,  devoting  particular  attention  to  the  accessory  sinuses 
and  tonsils.  A  short  review  of  otology  by  Truman  Lawrence 
Saunders  concludes  this  volume. 

Volune  II  opens  with  a  34-page  article  by  ^Yilliam  B.  Coley  on 
hernia.  This  is  followed  by  a  thorough  discussion  occupying  146 
pages  of  the  surgery  of  the  abdomen  by  John  C.  A.  Gerster.  He  lays 
stress  upon  the  timely  subject  of  gunshot  wounds  of  the  abdomen 
in  war.  Various  affections  of  and  operations  upon  the  stomach, 
duodenum  and  small  and  large  intestines  are  then  taken  up  in  order. 
He  devotes  great  care  to  a  review  of  recent  work  upon  the  liver  and 
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bile  passages,  and  concludes  his  article  by  a  discussion  of  the 
surgery  of  the  spleen,  a  subject  which  has  recently  attained  con- 
siderable importance.  Under  gynecology  John  G.  Clark  furnishes 
his  usual  interesting,  complete,  and  valuable  contribution.  He  again 
accords  cancer  of  the  uterus  first  place,  although  non-malignant 
conditions  of  the  uterus  are  also  discussed  with  unusual  thorough- 
ness. Alfred  Stengel  covers  a  wide  range  of  important  medical 
subjects  in  an  article  of  122  pages.  Diseases  of  the  blood  are 
first  taken  up,  and  the  spleen  and  hemorrhagic  diseases  are  then 
discussed  with  a  thoroughness  justified  by  the  importance  which 
these  conditions  have  recently  assumed.  In  addition  to  the  thyroid 
and  parathyroid  glands  it  is  gratifying  to  note  the  space  which  is 
devoted  to  a  consideration  of  affections  of  the  pineal  gland.  He 
concludes  his  article  by  a  thoroughly  up-to-date  review  of  diabetes 
and  gout.  The  last  article  in  the  volume  is  by  Edward  Jackson  on 
ophthalmology.  In  this  the  affections  of  the  eye  are  taken  up 
under  the  various  anatomical  divisions  of  the  organ. 

The  third  volume,  which  appeared  but  a  few  weeks  ago,  contains 
an  article  by  William  Ewart  on  diseases  of  the  thorax,  including  the 
heart,  lungs,  and  bloodvessels.  Ewart  enters  first  into  an  instructive 
review  of  the  respiratory  function.  He  then  discusses  a  number  of 
interesting  recent  observations  upon  physical  signs  and  methods  of 
physical  diagnosis.  Next,  he  takes  up  pulmonary  tuberculosis  and 
various  respiratory  and  pulmonary  affections.  IMuch  important 
material  is  reviewed  under  the  subjects  of  the  blood,  the  blood- 
vessels, and  the  circulation,  among  the  most  interesting  of  which 
are  the  "soldier's  heart,"  various  unusual  diatheses  and  syndromes, 
vagotonia,  shock,  and  "heart  seizures."  As  usual,  ^Yilliam  S. 
Gottheil's  contribution  on  dermatology  and  syphilis  is  decidedly 
enlightening.  Autoserum  therapy,  heliotherapy  and  pellagra  are 
some  of  the  subjects  particularly  dwelt  upon.  His  contribution  on 
syphilis  is  especially  worthy  of  note.  Edward  P.  Davis  gives  a 
comprehensive  review  of  recent  advances  in  obstetrics.  Pregnancy 
and  the  toxemia  of  pregnancy  occupies  a  large  portion  of  his  con- 
tribution. The  placenta,  the  puerperal  period,  labor  and  its  manage- 
ment, obstetric  surgery,  and  finally  the  newborn  are  all  dealt  with  in 
detail  in  the  course  of  this  unusually  long  article  of  nearly  200 
pages.  The  final  section  of  the  voliune  is  a  scholarly  contribution 
by  William  G.  Spiller  on  diseases  of  the  ner^'ous  system,  in  which  he 
lays  particular  stress  upon  the  subject  of  brain  tumor,  cerebro- 
spinal s\"philis,  syringomyelia  and  many  other  important  compli- 
cated neurological  subjects. 

A  comparison  of  these  three  volumes  of  Progressive  Medicine 
leaves  little  to  choose.  In  every  instance  the  contributions  are 
furnished  by  men  of  acknowledged  prominence  in  their  respective 
fields,  and  throughout  the  preparation  of  the  articles  has  been 
conducted  with  praiseworthy  care.  G.  ]\I.  P. 
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Operative  jMldwifery.  A  Guide  to  the  Difficulties  and 
Complications  of  ]\Iidwifery  Practice.  By  J.  M.  ^NIunro 
Kerr,  M.D.,  CM.  (Glas.),  Professor  of  Obstetrics  and  Gyne- 
cology, Glasgow  University  (Muirhead  Chair);  Obstetric  Phy- 
sician, Glasgow  ^Maternity  Hospital;  Gynecolosist,  Royal  In- 
firmarv.  Third  edition.  Pp.711;  .308  illustrations.  New  York: 
William  Wood  &  Co.,  1916. 

The  importance  of  the  surgical  aspect  of  modern  obstetrical 
practice  receives  its  full  due  in  the  volume  before  us.  That  it  has 
reached  a  third  revision  in  seven  years  is  a  measure  of  the  advances 
in  the  art  of  obstetrics  during  this  time,  and  none  the  less  an  un- 
spoken commendation  of  the  book  itself.  Dystocia  has  been 
considered  in  a  most  comprehensive  manner  from  every  stand-point. 
The  operative  maneuvers  in  delivery,  and  also  those  precedures 
necessitated  by  complicating  conditions  of  the  pelvic  organs,  are 
described  in  detail.  The  chapter  on  the  use  of  forceps  would 
be  of  little  use  to  American  physicians,  as  the  performance  of  the 
forceps  operation  with  the  patient  in  the  lateroprone  position  is 
not  familiar  teaching  in  this  country.  In  a  similar  manner  the 
illustrations  portraying  the  use  of  the  various  models  of  forceps  is 
confusing. 

Extraperitoneal  Cesarean  section  is  looked  upon  with  disfavor. 
The  merits  of  the  operation  in  presumably  infected  cases  necessi- 
tating supravaginal  delivery  are  overlooked,  and  it  is  judged 
rather  by  a  comparison  of  the  scar  resulting  in  the  lower  uterine 
segment  with  the  higher  scar  of  the  classical  operation.  Accidental 
hemorrhage,  premature  separation  of  the  normally  situated  placenta, 
and  in  view  of  the  pathology,  intramural  hemorrhages,  are  considered 
as  forms  of  pregnancy  toxemia.  In  order  to  lessen  the  maternal 
mortality  from  the  often  uncontrollable  postpartum  hemorrhage, 
the  author  recommends  hysterotomy  followed  by  abdominal 
hysterectomy.  There  is  a  well-written  chapter  devotee^  to  par- 
turitional  injuries  of  the  child.  This  third  edition  fully  maintains 
the  high  standard  established  by  its  predecessors.  P.  F.  W. 


Die  Therapie  der  Haut:  unt)  venerischen  Kran^heiten.  By 
Prof.  Dr.  J.  Schaffer  in  Breslau.  Pp.  450;  87  illustrations. 
Berlin  and  Vienna:  Urban  and  Schwarzenberg. 

Dr.  Schaffer 's  excellent  volume  is  divided  into  two  distinct 
parts,  the  first,  dermatological  and  the  second,  venereal  diseases. 
The  various  remedial  cutaneous  agents  are  discussed  under  the 
following  headings:  The  technic  for  handling  various  diseases; 
alleviating  hints  for  the  assortment  of  medications;    the  different 
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methods  of  application;  salves  and  oils;  salve  bases;  dusting  powders; 
mixtures  that  have  to  be  shaken  before  applying;  plasters;  varnishes; 
zinc  adhesives;  soaps;  and  waters. 

Physical  healing  methods  are  detailed  under  heat  applications; 
light  therapy;  surgical  interference;  diet;  and  internal  treatment. 
After  the  various  external  and  ijiternal  methods  of  treatment 
have  been  discussed,  the  writer  applies  the  various  means  to  the 
individual  cutaneous  outbreaks;  arranging  the  latter  diseases 
alphabetically. 

Two  hundred  and  eighty-five  pages  are  devoted  to  dermatological 
conditions,  one  hundred  and  four  of  which  are  devoted  to  the 
various  external  applications  and  internal  remedies  and  the  remain- 
der to  those  applicable  to  the  individual  cutaneous  outbreaks; 
fifty-five  pages  treat  of  gonorrhea,  in  its  various  stages  and  compli- 
cations, ulcus  moUus,  inguinal  buboes,  etc.;  and  seventy-six  to 
the  treatment  of  syphilis. 

The  treatment  of  syphilis  is  amplified  by  the  technic  of  micro- 
scopical spirochetal  investigation,  serological  studies,  the  method 
of  obtaining  the  blood  from  the  vein  (venous  puncture),  and  the 
clinical  meaning  of  the  Wassermann  test.  Syphilitic  therapy  is 
interestingly  described,  including  the  mercurial,  iodide,  salvarsan 
and  neosalvarsan  methods.  The  various  procedures  advocated  are 
detailed  according  to  the  stage  of  syphilis  that  is  to  be  treated, 
including  the  earliest  and  latest  manifestations  of  the  disease,  the 
congenital  form  of  the  affection,  the  general  hygiene  of  the  patient, 
and  the  local  therapy  of  various  lesions. 

The  eighty-seven  pictures  in  the  text  illustrate  graphically  the 
various  methods  of  applying  the  medicaments,  the  injections, 
roentgen-ray,  Kromayer  lamp,  dark-field  illumination,  the 
Wassermann  test,  etc.  F.  C.  K. 


Mosquito  Coxtrol  in  Panama.  The  Er.adicatiox  of  ^Ialaria 
AXD  Yellow  Fever  in  Cuba  antd  Panama.  Bv  Joseph  A. 
Le  Prince,  C.E.,  A.M.,  and  A.  J.  Orenstein,  M.D.  Pp.  335; 
100  illustrations.  New  York  and  London:  G.  P.  Putnam's 
Sons,  1916. 

The  book  is  written  in  semipopular  style  and  may  be  read  by 
anyone  who  has  an  interest  in  the  great  engineering  feat  of  con- 
structing the  Panama  Canal. 

The  work  is  considered  from  two  standpoints,  as  it  relates  to  the 
campaign  against  malaria  (Part  I,  Anti-malarial  Campaign),  and 
to  the  fight  against  yellow  fever  (Part  11,  The  Yellow  Fever 
Campaign). 

The  campaigns  against  malaria  and  yellow  fever  in  the  Canal 
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Zone  were  conducted  by  the  authors  under  the  direction  of  General 
Gorgas,  and  full  details  are  given  of  the  problems  and  how  they 
were  met.  Mr.  Le  Prince  had  served  under  General  Gorgas  in 
cleaning  up  Havana,  and  the  experience  gained  in  this  earlier  work 
was  invaluable  in  the  prosecution  of  the  more  extensive  and  more 
difficult  work  in  the  Canal  Zone. 

Fundamentally  the  campaigns  against  the  mosquitoes  concerned 
in  the  transmission  of  malarial  and  yellow  fevers  may  be  divided 
into  four  principal  divisions:  (1)  drainage  of  all  bodies  of  water 
that  could  be  so  diverted,  the  construction  oi  concrete  gutters  for 
the  smaller  water  courses,  and  the  removal  of  vegetation  from  the 
banks  and  the  beds  of  the  streams;  (2)  the  application  of  oil  to  all 
bodies  of  water  and  to  flowing  streams  in  order  to  kill  mosquito 
larvae;  (3)  the  screening  of  all  buildings  to  protect  against  mosquitoes 
and  the  trapping  and  killing  of  mosquitoes  that  had  entered  the 
houses;  (4)  the  general  cleaning  of  habitations  and  towns. 

It  was  a  fortunate  circumstance  that  at  the  time  when  the 
United  States  took  over  the  construction  of  the  Panama  Canal  there 
had  developed  a  knowledge  of  the  agency  of  mosquitoes  in  the 
transmission  of  malaria  and  yellow  fever,  otherwise  (as  the  authors 
state)  the  great  engineering  work  would  have  been  a  failure  as  it 
was  under  the  supervision  of  French  engineers  who  did  not  have 
this  knowledge  to  aid  them. 

The  greatest  honor  connected  with  the  completion  of  the  canal 
must  be  given  to  the  intelligent  sanitary  engineers  who  applied 
the  knowledge  which  experience  had  then  shown  to  be  imperative 
if  the  undertaking  was  to  be  completed  without  unnecessary  sacri- 
fice of  human  lives. 

The  illustrations  show  clearly  how  the  important  work  of  mosquito 
extermination  was  carried  out. 

This  book  will  serve  as  a  reliable  guide  to  those  engaged  in 
similar  work  elsewhere.  It  is  possible  to  rid  any  community  of 
malarial  and  yellow  fevers  at  a  cost  which  will  be  infinitely  less 
than  that  entailed  on  such  a  communitv  by  these  two  diseases. 

D.  H.  B. 


Leukemia  of  the  Fowl:  Spontaneous  and  Experimental. 
By  Harry  C.  Schmeisser,  M.D.  Pp.  .34;  4  plates.  Baltimore: 
Johns  Hopkins  Press. 

This  monograph  is  an  extensive  and  complete  discussion  of  that 
interesting  condition,  fowl  leukemia,  which  may  be  transmitted 
directly  from  one  fowl  to  another  by  means  of  injection  of  an 
organic  emulsion.  The  injection  causes  a  disease  similar  to  that 
which  is  spontaneously  developed,  and  the  changes  which  are 
produced  are  comparable  to  those  which  are  seen  in  the  correspond- 
ing disease  of  human  beings.  J.  H.  M.,  Jr. 
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Geschichte  der  Xasexheilkuxde  vox  Ihren  Axfangen  bis 
zuM  18  Yahrhuxdert.    By  Karl  Kassel  (Posen). 

This  work  of  476  pages  presents  the  subject  of  the  history  of 
rhinology  with  the  characteristic  German  love  of  detaiL  The 
author  starts  with  the  Egyptians,  Assyrians,  and  Babylonians 
and  their  methods  of  treating  diseases  of  the  nose.  Considerable 
space  is  given  to  the  Grecian  and  Roman  philosophy  and  medicine, 
perhaps  in  too  great  detail  for  the  casual  reader.  Hippocrates  and 
Galen,  of  course,  are  given  great  prominence.  The  middle  ages 
start  with  the  Arabs  (60S  a.d.)  and  end  about  1500. 

The  third  chapter  on  the  later  times  (Xeuzeit)  begins  with  Para- 
celsus and  continues  to  the  seventeenth  century. 

The  work  will  never  find  general  popularity  on  account  of  its 
minutiae,  as  it  is  practically  an  encyclopedia  on  the  subject,  but 
will  probably  be  the  standard  reference  on  the  history  of  rhinology 
for  all  time.  G.  ]M.  C. 


Views  on  Some  Social  Subjects.  By  Sir  Dyce  Duckworth, 
Bt.,  M.D.,  LL.D.,  Fellow  and  Treasurer  of  the  Royal  College 
of  Physicians,  London;  Consulting  Physician  to  St.  Bartholo- 
mew's Hospital.    Pp.320.    Xew  York:  The  Macmillan  Company. 

These  essays  represent  the  views  and  impressions  that  a  medical 
man  has  gathered  during  the  greater  part  of  a  lifetime,  a  lifetime 
devoted  for  the  most  part  to  the  practice  of  medicine,  but  broad 
enough  to  consider  and  to  engage  in  other  activities.  As  their 
titles  imply,  they  represent  views  of  social  subjects,  most  of  which 
have  some  relationship  to  medicine,  though  a  few  have  no  connection 
whatsoever  with  medicine.  They  will  well  repay  the  reader  in  the 
delightful  hour  that  they  will  give.  J.  H.  M.,  Jr. 


IxFAXT  Health.  A  Manual  for  District  Visitors,  Nurses, 
AXD  Mothers.  By  J.  S.  C.  ^NIacmillax,  C.M.B.,  A.R.,  San.  I. 
Pp.128;  12  illustrations.    London:  Oxford  University  Press. 

This  manual  is  delightfully  written,  and  may  be  read  with  profit 
by  any  lay  or  medical  person  interested  in  the  betterment  of  the 
child.  Its  teachings  and  advice  are  mostly  fundamental,  but  so 
clearly  set  forth  as  to  impress  them  with  force.  The  author  con- 
siders in  a  brief  way  the  necessary  knowledge  of  anatomy;  the 
simple  things  to  know  and  care  for  in  pregnancy;  the  keeping  of 
both  the  mother  and  child  well ;  the  proper  hygienic  procedures  for 
the  babj'. 
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The  author  is  to  be  commended  for  not  going  too  deeply  into  the 
subject  of  infant  feeding  in  a  book  of  this  scope,  especially  when  it 
is  written  essentially  for  the  non-medical  reader.  A.  G.  M. 


Diagnostic  Methods.  By  Herbert  Thoaias  Brookg,  A.B., 
jNI.D.,  Professor  of  Pathology,  University  of  Tennessee.  Third 
edition;  pp.  965.     St.  Louis:  C.  V.  Mosby  Company,  1916. 

This  is  a  very  brief  guide  in  history-taking,  and  the  making  of 
routine  physical  examinations  and  laboratory  tests  necessary  for 
students  in  clinical  pathology.  The  new  third  edition  has  an  added 
chapter  on  the  technic  of  staining  and  examination  of  smears,  most 
important  exudates,  etc.  The  author  advises,  along  with  the  use  of 
his  work,  that  the  reader  should  study  some  extensive  work  on 
clinical  diagnosis. 

The  book  is  similar  to  many  others  in  the  same  field.  It 
apparently  serves  a  local  purpose  in  the  author's  university,  and 
can  hardly  appeal  to  the  man  outside  of  these  medical  halls.  Some 
of  the  newer  renal  functional  tests  might  have  been  added  with 
profit  to  the  reader.  The  type  is  clear;  the  paper  is  good;  the  bind- 
ing is  excellent — all  that  could  be  wished  for  in  a  well-constructed 
book.  The  directions  are  accurate,  brief,  and  up  to  date;  all  features 
that  make  for  a  desirable  laboratory  guide.  T.  G.  S, 


The  Pathology  and  Treatment  of  the  So-called  Nervous 
AsTiL\L\.  By  J.  B.  Berkart,  M.D.,  Late  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest;  Corresponding 
IMember  of  the  Societe  Royale  des  Sciences  ^Nledicales  et  Natiu*- 
elles  de  Bruxelles,  of  the  Societe  de  ]Medecine  of  Paris,  etc.  Pp.  54. 
London:  Humphrey  Milford,  Oxford  University  Press,  1916. 

Berkart  in  this  small  volume  draws  a  sharp  line  of  distinction 
between  that  form  of  paroxymal  dyspnea  in  which  the  distm-bing 
factor  is  "a  transient  obstacle  in  the  bronchial  tree"  and  that  in 
which  the  air  passages  are  perfectly  pervious,  speaking  of  the  latter 
as  "the  so-called  nervous  asthma."  The  distinguishing  feature  of 
this  t\^e  is  the  complete  lack  of  physical  evidence  of  any  impediment 
to  the  ingress  and  egress  of  air  during  the  attack.  It  generally  fol- 
lows, he  believes,  rickets  w^hich  has  affected  chiefly  the  spine,  only 
slightly  the  chest  and  lungs,  and  is  based  upon  an  endogenous 
neuropathy.  His  treatment  is  therefore  directed  primarily  toward 
the  neuropathic  disposition,  and  his  suggestions  for  the  manage- 
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ment  of  such  a  condition  are  eminently  logical  and  at  the  same  time 
practical.  He  wisely  taboos  the  widespread  nasal  treatment  of 
these  cases  and  believes  the  alleged  anaphylaxis  of  eggs  and  milk 
has  not  been  established  on  reliable  grounds.  T.  G..  ]M. 


Wound  Infections.  By  Colonel  Sir  Almroch  E.  ^YRIGHT, 
M.D.,  F.R.S.,  Consulting  Physician  to  the  Expeditionary 
J'orce.    Pp.96;  12  illustrations.    New  York:  ^Yilliam  Wood  &  Co. 

This  little  work  takes  up  the  all-important  question  of  how  to 
handle  wound  infections,  the  data  and  experiments  having  their 
being  in  connection  with  the  present  war.  Two  chapters  are 
devoted  to  the  biological  evolution  of  wound  infections  and  the 
experimental  investigation  of  white  blood  corpuscle  emigration 
into  wounds. 

Treatment  is  outlined  under  tliree  heads:  (1)  by  antiseptics; 
(2)  by  physiological  methods;  (.3)  by  vaccine  methods. 

In  an  epilogue  the  author  makes  a  strong  plea  for  a  more  sys- 
tematic routine  in  the  experimentation,  treatment  and  publication 
of  results  of  wound  infections. 

The  book  makes  verv  instructive  and  interesting  reading. 

E.   L.   E. 


Infant  Feeding.  By  Lawrence  T.  Royster,  ]M.D.,  Attending 
Physician,  Bonney  Home  for  Girls;  Physician-in-charge,  King's 
Daughters  Visiting-Nurse  Clinic  for  Sick  Babies,  etc.  Pp.  144; 
3  illustrations;  2  charts.  St.  Louis:  C.  V.  Mosby  Companv, 
1916. 

The  purpose  of  this  book,  as  expressed  by  the  author,  is  to  fur- 
nish the  essentials,  and  only  the  essentials  of  infant  feeding  in  a 
compact  and  succinct  form,  for  the  busy  practitioner.  He  realizes 
that  the  book  contains  many  imperfections,  but  hopes  that  its 
purposes  will  be  taken  into  consideration.  He  thus  disarms  criti- 
cism of  its  inadequateness  as  a  text-book  on  infant  feeding.  The 
reviewer  cannot  refrain  from  the  comment  that  the  practitioner 
who  is  too  busy  to  read  more  than  a  work  like  this  on  such  an 
important  and  complicated  subject  as  infant  feeding,  would  do 
well  to  relinquish  that  part  of  his  pediatric  practice  to  those  m  ho 
can  give  it  the  time  it  deserves.  J.    C.   G. 
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A  Study  of  an  Epidemic  of  Trichinosis  with  Cures  by  Serum 
Therapy. — B.  F.  Salzer  {Jour.  Am.  Med.  Assn.,  1916,  Ixvii,  579)  makes  a 
preliminary  report  of  his  clinical  and  experimental  studies  on  trichinosis. 
Most  of  his  findings  are  new  and  many  of  them  are  of  such  importance, 
if  confirmed,  that  the  author's  summary  of  his  findings  is  given  prac- 
tically in  his  own  words.  The  Kernig  reaction  was  present  in  all  of 
fourteen  human  cases.  The  reflexes  in  the  lower  extremities  were 
abolished  in  all  the  cases  and  are  still  absent  (six  months).  Trichinae 
were  found  in  the  blood  in  nine  of  the  14  cases  and  in  the  cerebro- 
spinal fluid  in  8  cases.  These  and  other  less  important  points  have 
been  demonstrated  previously  and  are  confirmed  by  the  author.  His 
newer  clinical  and  experimental  results  are  chiefly  as  follows:  The 
diazo  reaction  was  in  direct  proportion  to  the  degree  of  eosinophlilia. 
The  leukocytosis  diminished  as  the  eosinophilia  increased.  The  blood 
coagulation  time  was  markedly  prolonged.  In  a  child  three  months  old 
trichinae  were  still  present  in  the  cerebrospinal  fluid  three  months  after 
clinical  recovery.  In  one  case  trichinae  were  found  in  a  pleural  exudate 
and  the  disease  was  reproduced  by  injecting  this  fluid;  they  were  not 
found  in  the  urine  of  any  of  the  fourteen  patients.  Trichinae  were  not 
found  in  the  uterus  but  they  were  abundant  in  the  placenta.  The 
embryos  were  present  in  large  numbers  in  the  milk  of  a  nursing  woman, 
and  were  also  present  in  a  piece  of  excised  mammary  gland.  In  one 
case  complicated  by  furunculosis,  trichinae  were  found  in  the  pus  of  a 
furuncle  of  the  external  auditory  canal.  On  inoculation  of  the  pus  into 
a  rabbit,  trichinosis  were  produced.  The  feces  were  clay-colored 
throughout  the  disease  in  every  case.  This  color,  the  author  believes, 
is  due  to  reduction  of  the  bilirubin  by  living  trichinae,  whose  presence 
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in  great  numbers  was  demonstrated  in  one  ca^e  by  means  of  the  duodenal 
tube.  Trichinae  were  present  in  the  stools  of  all  the  cases  throughout 
the  disease.  They  were  proved  to  be  present  by  making  the  stools 
alkaline  and  allowing  them  to  stand  twelve  to  twenty-four  hours.  In 
experimental  trichinosis,  embryos  were  not  found  in  the  blood  during 
the  first  five  days.  On  the  seventh  day  two  or  three  were  obser\'ed 
in  every  field.  Trinchinse  were  absent  in  the  heart  muscle.  The  use 
of  serum  from  human  patients  who  had  recovered  removed  the  eosino- 
philia  persisting  after  recovery  in  man  or  animals  witliin  forty-eight 
hours.  The  injection  of  normal  serum  had  no  therapeutic  value  in 
man  or  animals,  and  the  same  was  found  true  of  salvarsanized  serum 
and  salt  solution.  In  animals  the  injection  of  convalescent  serum  gives 
an  almost  complete  prophylactic  result.  Animals  fed  with  infected 
meat  within  twenty-four  hours  after  the  administration  of  the  serum 
may  develop  a  mild  form  of  trichinosis.  Animals  fed  at  a  period  later 
than  that  prove  to  be  immune.  If  immune  serum  is  mixed  with  infected 
meat  and  then  fed  the  animals  do  not  develop  trichinosis,  although  the 
injestion  of  the  same  meat  without  the  serum  is  invariably  followed  by 
the  disease.  In  2  cases  of  trichinosis  in  the  very  active  stage  of  the 
disease  the  use  of  immune  serum  proved  to  be  of  remarkable  curative 
value.  There  was  a  decided  drop  in  the  temperature  within  sLx  hours 
and  the  abnormal  temperature  was  entirely  gone  witliin  forty-eight 
hours.  The  eosinophilia  showed  a  considereble  drop  within  six  hours; 
there  was  then  a  secondary  rise  and  then  a  return  to  the  figures  found 
in  normal  blood  within  forty-eight  hours.  In  twenty-four  rabbits 
suffering  from  the  disease  experimentally  produced  the  immune  serum 
had  a  curative  effect  within  twentv-four  hours. 


The  Quantitative  Determination  of  Amylase  in  Blood  Serum  and 
Urine  as  an  Aid  to  Diagnosis. — P.  Stocks  (Quart.  Jour.  Med.,  1916,  Lx, 
216)  employed  modifications  of  Wohlgemuth's  method  for  determina- 
tion of  amylase  and  has  made  a  special  study  of  pancreatic  disease  to 
determine  whether  diagnostic  aid  might  be  secured  by  this  means.  He 
was  lead  to  undertake  the  study  because  of  the  frequency  with  wliich 
cancer  of  the  stomach  and  liver  is  found  to  be  primary  in  the  pancreas. 
The  author  gives  in  detail  the  technic  of  the  method,  together  with  ob- 
servations on  individuals  with  presumably  normal  amylase  values.  His 
application  of  the  tests  to  patients  with  pancreatic  and  other  diseases 
has  led  him  to  the  following  conclusions:  Amylolytic  ferment  is 
present  in  the  blood  serum  and  urine  of  all  healthy  individuals,  and  has 
also  been  found  in  all  the  body  fluids  examined.  The  le\-el  is  practically 
constant  in  the  blood  serum;  the  level  in  the  urine  is  subject  to  diurnal 
variations  due  chiefly  to  the  digestive  functions.  The  ferment  is  of 
pancreatic  origin  and  is  absorbed  directly  by  the  blood.  No  proof  of 
the  action  of  anti-amylase  has  been  found.  Disease  of  the  kidneys 
causing  any  diminished  permeability  of  tliese  organs  reduces  the 
amount  of  ferment  in  the  urine,  and  consequently  raises  the  amount 
in  the  blood.  Any  disturbance  in  the  ratio  D  (blood):  D  and  M 
(urine)  indicates  renal  insufficiency.  Severe  passive  congestion  also 
raises  the  amount  of  amylase  in  the  blood.  With  these  exceptions, 
any  increase  of  the  ferment  in  the  blood  serum  denotes  pancreatic 
mischief.    The  ^'alues  have  been  found  raised  in  all  cases  of  pancreatic 
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disease,  the  increase  depending  on  the  degree  of  obstruction  in  any 
part  of  the  gland  or  its  ducts,  and  on  the  acuteness  of  the  condition. 
The  highest  values  were  found  in  a  case  of  acute  pancreatitis.  The 
estimation  of  the  amylolytic  capacity  of  the  blood  serum  and  the  urine 
is  a  most  delicate  test  of  the  efficiency  of  the  pancreas,  and  consequently 
is  a  most  delicate  and  reliable  test  for  disease  of  the  pancreas,  the 
author  states.  The  use  of  the  simplified  modification  of  Wohlgemuth's 
method,  and  the  use  of  an  identical  technic  for  serum  and  nrine  are 
justified,  he  believes,  by  the  consistency  and  regularity  of  the  results 
obtained. 


Carbon-monoxide  Poisoning.  —  Y.  Hexderson  (Jour.  Am.  Med. 
Assn.,  1916,  Ixvii,  580j  gives  a  resume  of  his  observations  on  carbon 
monoxide  poisoning.  Many  of  the  facts  he  mentions  are,  as  he  says 
the  discoveries  of  Haldane,  whose  work  is  not  sufficiently  well  known  to 
practitioners.  The  author's  summary  is  as  follows:  Carbon  monoxide 
is  a  physiologically  inert  gas,  except  in  its  affinity  for  hemoglobin. 
Its  toxic  effects  are  wholly  due  to  the  inability  of  the  blood  comVjined 
with  carbon  monoxide  to  transport  oxygen  to  the  tissues.  A  permanent 
compound  with  hemoglobin  is,  however,  not  formed.  In  the  presence 
of  excess  of  oxygen,  or  even  of  pure  air,  carbon  monoxide  is  rapidly 
given  off  and  the  oxygen  carrying  power  of  the  blood  is  restored.  The 
continuance  of  coma,  the  subsequent  tissue  degenerations,  and  death 
after  several  days,  resulting  from  carbon  monoxide  poisoning,  are  not 
due  to  retention  of  the  gas,  but  are  the  results  of  injury  to  the  brain 
and  other  organs  hy  the  insufficiency  of  oxygen  supplied  to  them  by  the 
blood  while  the  patient  was  breathing  the  gas.  There  is  no  reason  to 
believe  that  either  bleeding  or  transfusion  of  blood  is  beneficial.  They 
are  more  likey  to  be  harmful.  Fresh  air — with  oxygen  inhalation  as 
early  as  possible  (within  one-half  hour) — symptomatic  treatment,  and 
good  nursing  are  the  only  measures  to  be  recommended.  Practically 
the  die  is  cast  for  death,  permanent  defects,  or  complete  recovery  at  the 
moment  when  the  patient  is  V^rought  out  of  the  asph^-xial  atmosphere. 
It  is  just  possible  theoretically  that  alkali  therapy  may  be  beneficial 
in  combating  the  acidosis  induced  by  asphyxia. 


The  Treatment  of  Arthritis  by  the  Intravenous  Injection  of  Foreign 
Protein. — J.  L.  Miller  and  F.  B.  Lusk  (Jour.  Am.  Med.  Assn.,  1916, 
Ixvi,  1756)  refer  to  the  work  of  Kraus  and  of  Liidke,  which  showed  that 
typhoid  fever  may  be  treated  apparently  as  successfully  with  intraven- 
ous administration  of  colon  bacillus  vaccine  as  with  typhoid  vaccine. 
Liidke  later  found  that  he  could  obtain  similar  results  with  a  solution 
of  proteose  prepared  by  Drs.  Jobling  and  Peterson.  The  authors  then 
decided  to  apply  this  method  of  treatment  to  acute,  subacute  and 
chronic  arthritides.  As  their  supply  of  proteose  was  limited  and  as 
they  believed  the  reaction  was  due  solely  to  the  foreign  protein,  they 
substituted  a  typhoid  vaccine  for  the  proteose.  The  bacilli  from  the 
Rawling's  strain  were  killed  by  heating  to  55°  C.  and  were  preserved 
by  the  addition  of  0.5  per  cent,  phenol.  In  the  preliminary  cases  a 
dose  of  150,000,000  was  given  intravenously.  "The  reaction  was  the 
same  as  when  the  vaccine  was  given  to  a  typhoid  patient,  except  that 
the  leukocytosis  was  much  more  marked,  in  two  instances  reaching 
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52,000.  Immediately  following  the  injection  there  was  a  moderate 
leukocytosis  which  increased  slightly  until  the  chill,  which  usually 
occurred  in  from  five  minutes  to  one  hour.  During  or  immediately 
following  the  chill,  there  was  a  rapid  drop  in  the  leukocytic  curve 
resulting  either  in  a  normal  count  or  a  leukopenia,  followed  promptly 
by  a  rapidly  developing  leukocytosis,  which  reached  its  maximum 
usually  at  the  end  of  four  and  occasionally  at  the  end  of  twelve  hours, 
gradually  returning  to  normal  in  from  twenty-four  to  forty-eight  hours. " 
Following  the  chill  there  was  a  profuse  sweat  lasting  several  hours.  In 
tlu-ee  patients  with  acute  arthritis  there  was  a  second  chill  which  came 
on  six  to  seven  hours  after  the  intravenous  injection.  A  temperature 
of  105°  was  not  unusual  in  the  acute  arthritides.  Nausea  and  headache 
were  practically  always  complained  of  after  the  chill.  In  three  of  ten 
cases  of  acute  articular  rheumatism,  immediately  following  the  intra- 
venous injection  of  150,000,000  killed  typhoid  bacilli,  the  fever  termin- 
ated by  crisis,  the  joint  tenderness  began  to  disappear,  and  within 
from  twelve  to  twenty -four  hours  the  joints  were  apparently  normal. 
In  these  three  cases  the  results  were  permanent.  All  of  the  seven 
remaining  cases  were  very  much  benefited  following  a  single  injection, 
but  the  results  were  either  not  permanent  or  soreness  remained  in  the 
affected  joints.  Three  or  four  injections,  however,  sufficed  to  relieve 
all  symptoms.  Relapses  nevertheless  were  frequent.  The  authors 
are  now  gi^'ing  daily  injections  until  four  or  five  have  been  given  in 
order  to  see  if  relapses  can  be  avoided.  Results  quite  as  satisfactory 
were  obtained  in  six  cases  of  subacute  arthritis  of  from  three  to  nine 
months'  duration.  After  three  or  four  injections  the  patient  could  move 
his  joints  with  comfort.  Even  better  results  were  secured  in  cases  of 
chronic  gonorrheal  arthritis  of  from  two  months'  to  three  years' 
duration.  All  of  seven  cases  showed  decided  benefit.  The  results 
appeared  to  be  less  satisfactory  in  two  patients  with  acute  gonorrheal 
arthritis.  Complications  in  the  joint  cases  such  as  endocarditis  or 
pericarditis,  seemed  to  be  unaffected  by  the  treatment.  In  gonorrheal 
arthritis,  in  fact,  the  urethral  discharge  was  temporarily  increased 
following  the  injection  of  vaccine.  The  treatment,  the  authors  belie\-e, 
deserves  further  trial.  It  is  ob\-ious  that  foci  of  infection,  when  found, 
should  receive  the  usual  treatment. 


SURGERY 


UNDER   THE    CHAEGE    OF 

T.   TURNER  THOMAS,   M.D., 

ASSOCIATE    PROFESSOR    OF    APPLIED    ANATOMY    AND    ASSOCIATE    IN    SURGERY    IX    THE 
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Localization  and  Extraction  of  Projectiles  and  Shell  Fragments. — 
Flint  (Aim.  Surg.,  1916,  Ixiv,  151),  writing  from  his  experience  in  a 
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French  military  hospital,  says  that  there  have  been  great  differences 
of  opinion  expressed  by  military  surgeons  concerning  the  advisability 
of  extracting  or  leaving  projectiles  or  shell  fragments  either  before 
or  after  they  are  healed  in  the  tissues.  He  gives  the  following 
indications  for  extraction:  (1)  Instances  where  the  projectile  or  frag- 
ment forms  a  focus  of  suppuration  which  will  probably  continue 
until  either  the  fragment  is  removed  or  until  it  is  discharged  spon- 
taneously from  a  fistula.  (2)  Instances  where  the  foreign  body  is 
causing  pain.  This  may  be  situated  either  in  the  muscles,  near  the 
bones  or  nerves,  in  tendons  or  even  superficially.  Xot  infrequently 
the  pain  may  be  due  to  the  cicatrLx  surrounding  the  fragment  rather 
than  the  fragment  itself.  (3)  Instances  where  the  wounds  of  entrance 
or  exit  have  healed,  leaving  the  projectile  in  the  tissues  surrounded  by 
a  small  abscess  or  focus  of  infection  encapsulated  from  the  surrounding 
tissues.  (4)  Any  interference  with  the  function  of  the  tissues  or  organs 
forms  a  rational  indication  for  a  removal  of  the  offending  foreign  body. 

(5)  Instances  where  the  presence  of  the  foreign  body  may  influence  the 
mental  condition  of  a  patient  to  a  degree  which  justifies  its  removal. 

(6)  Another  group  of  cases  which  are  of  great  importance  in  military 
surgery  belong  to  the  malingering  t\'pe,  who  complain  that  shell  frag- 
ments are  painful  in  order  to  avoid  the  responsibility  of  further  military 
service  Such  instances  require  removal  in  order  to  restore  the  wounded 
man  to  military  service.  (7)  Cases  where  a  lead  projectile  may  give 
rise  to  lead  poisoning.  (8)  When  cases  are  brought  in  fresh  from  the 
front  and  operations  are  performed  for  infections,  better  drainage, 
removal  of  loose  bone  fragments  in  compound  fractures,  etc.,  the 
projectiles  should  be  removed  if  possible.  The  contraindications  may 
be  briefly  summarized  as  follows:  (1)  No  operation  should  be  per- 
formed which  does  more  injury  to  the  tissues  than  the  presence  of  the 
foreign  body.  (2)  The  operations  should  not  be  performed  in  clean 
cases  where  there  is  not  a  reasonable  expectation  of  aseptic  healing 
or  a  great  probability  of  finding  the  projectile.  The  methods  for  the 
localization  of  the  foreign  body  must  be  suited  to  the  requirements  of 
the  individual  case.  Radiography  was  not  satisfactory.  Up  to  the 
present  time  the  \'ibrating  magnet  and  the  Sutton  cannula  with  the 
harpoon  are  perhaps  best  adapted  for  immediate  operation  on  cases 
fresh  from  the  front,  although  their  limitation  must  be  constantly 
borne  in  mind.  The  profundometer  of  Irvin  is  by  all  odds  the  most 
useful  and  the  most  general  in  its  application,  and  provides  localization 
data  upon  which  practically  any  extractor  can  be  made. 


Observations  on  the  Diagnosis  and  Treatment  of  Trifacial  Neu- 
ralgia.— Beck-MAX  (Ann.  Surg.,  1916,  Ixiv,  242)  studied  177  cases  of 
trifacial  neuralgia  which  came  under  his  observation.  A  mistaken 
diagnosis  is  not  often  made  by  those  who  have  seen  a  number  of  cases, 
A  continuous  aching  pain  or  pain  that  throbs  with  the  pulse  is  not 
trifacial  neuralgia.  The  pain  is  very  often  started  by  the  slightest 
irritation  of  a  certain  localized  area  on  the  face  or  tongue,  and  occasion- 
ally by  the  irritation  of  a  single  tooth,  "doloro  genetic  zones"  or 
"trigger  zones."  Beckman's  cases  have  not  appeared  to  be  more 
neurotic  than  the  average.  An  excision  or  evulsion  of  the  peripheral 
ner\e  branches  was  done  in  19  cases.     The  longest  period  of  relief  in 
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any  of  the  series  was  two  years.  In  this  patient  the  infraorbital  nerve 
was  evulsed  and  a  screw  placed  in  the  foramen.  Only  five  of  the  patients 
were  relieved  for  one  year  or  longer.  The  average  time  of  relief  was 
8.4  months.  In  146  patients  the  method  of  Levy  and  Baudoin  was 
employed  for  injecting  the  main  nerve  branches  at  the  base  of  the  skull 
with  alcohol.  Letters  have  been  returned  from  120.  The  plan  has 
been  followed  by  injecting  the  second  and  third  divisions  of  the  nerve 
when  one  of  them  was  involved.  Occasionally  some  bleeding  resulted, 
which  produced  considerable  tension  underneath  the  temporal  fascia. 
In  three  patients,  there  was  inflammatory  reaction  of  the  cornea  which 
cleared  up  witliin  a  few  days;  in  two  there  was  temporary  paraysis 
of  the  external  rectus  muscle  of  the  eye,  and  in  sLx,  stiffness  of  the 
muscles  of  mastication,  which  gradually  subsided.  The  latter  were 
patients  who  had  had  several  injections.  In  one  instance  the  relief 
lasted  five  and  one-half  years,  in  another  three  years,  and  still  another 
three  and  one-half  years.  However,  only  30  were  relieved  for  one  year 
or  longer.  The  average  length  of  time  for  the  whole  series  of  120  from 
whom  letters  were  received  was  9.4  months,  a  slightly  longer  average 
than  the  time  of  relief  following  the  series  of  operations  on  the  peripheral 
branches.  Relief  of  pain  for  six  months  or  less  occurred  in  77  of  the 
120  (64  per  cent.).  Beckman  has  had  no  experience  with  injections 
into  the  Gasserian  ganglion,  and  thinks  that  if  this  method  becomes 
generally  adopted  there  will  be  many  serious  complications.  Eighteen 
patients  have  had  operations  on  the  Gasserian  ganglion.  Eleven 
patients  had  the  ganglion  removed  after  the  Hartley-Krause  method, 
1  was  operated  on  by  the  method  of  Abbe,  and  6  b}'  the  method  of 
Frazier.  Thirteen  of  the  li\"ing  patients  have  been  completely  relieved 
of  their  pain  or  the  recurrences  have  been  so  slight  that  they  consider 
their  condition  satisfactory.  The  remaining  3  patients  have  had  recur- 
rences, probably  from  incomplete  operations.  There  were  two  operative 
deaths  m  this  series.  Beckman  believes  that  the  same  number  of 
patients  operated  on  today  would  give  approximately  100  per  cent, 
permanent  relief  from  pain.  At  the  present  time  evulsing  the  posterior 
nerve  root  or  removing  the  ganglion  entirely  is  the  only  operation 
insuring  permanent  relief,  and  the  mortality  is  no  higher  than  that  of 
many  serious  operations  performed  daily  by  surgeons  throughout  the 
country.  It  should  be  the  operation  of  choice  for  a  person  in  reasonably 
good  physical  condition. 


More  Radical  Treatment  of  Duodenal  and  Gastric  Ulcer. — Deaver 

{A7171.  Surg.,  1916,  Ixiv,  294)  says  that  where  the  ulcer  is  small  and  is 
located  upon  the  anterior  wall  of  the  first  portion  of  the  duodenum  it 
is  his  practice  to  exercise  it,  close  the  opening  in  the  intestine,  plicate 
the  duodenum  and  make  a  posterior  gastro-enterostomy.  When  an 
ulcer  in  this  portion  of  the  intestine  is  large,  but  extends  short  of  the 
head  of  the  pancreas,  he  amputates  the  duodenum  below  the  lesion, 
purse  strings  it,  inverts,  excises  the  pylorus,  and  makes  a  posterior 
gastro-enterostomy.  When  the  ulcer  is  on  the  posterior  wall  of  the 
first  portion  of  the  duodenum  and  not  too  adherent  to  the  posterior 
abdominal  wall  to  permit  of  freeing  the  duodenum,  he  practises  the 
same  technic  as  in  large  ulcers  upon  the  anterior  wall.  In  acute  per- 
foration of  a  duodenal  ulcer  he  makes  a  posterior  gastro-enterostomy 
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at  the  primary  operation.  He  has  now  operated  on  44  patients  in  this 
manner  with  but  one  death.  He  always  treats  the  chronic  indurated 
ulcer  of  the  pylorus  by  doing  a  pylorectomy.  When  the  induration 
of  such  an  ulcer  involves  the  lesser  curvature  in  proximity  to  the 
pylorus,  he  does  a  subtotal  gastrectomy.  Posterior  gastro-enterostomy 
does  the  greatest  good  when  the  pylorus  is  obstructed.  In  ulcers 
located  other  than  at  the  pylorus  does  but  little  if  any  good.  That  this 
operation  does  any  good  by  drainage  alone,  he  thinks  doubtful.  It 
does  most  good  when  there  is  pyloric  obstruction  and  when  the  ulcer 
is  excised.  When  excision  of  the  ulcer  has  not  materially  interfered 
with  the  mechanics  of  the  stomach,  with  the  exception  of  the  pyloric 
ulcer,  posterior  gastro-enterostomy  should  not  be  done.  To  summarize, 
he  has  come  to  the  conclusion  that  all  ulcers  of  the  duodenum  or  stomach 
are  best  treated  bv  excision. 


Observations  on  the  Occurrence  of  Syphilis  in  the  University  of 
Michigan  Obstetric  and  Gynecologic  Clinic. — Petersox  {Surg.,  Gyncc. 
and  Obst.,  1916,  xiii,  280)  says  that  for  the  past  year  there  has  been 
a  hospital  rule  that  every  in-patient  should  have  a  Wassermann  taken, 
and  the  rule  has  been  fairly  well  carried  out.  In  2000  patients  there 
were  110  distinctly  positive  Wassermanns  in  which  the  diagnosis 
in  almost  every  case  was  confirmed  by  the  department  of  syphilology. 
Among  the  doubtful  reactions  there  were  8  in  which  the  patients  were 
afterward  proved  to  be  syphilitic.  This  shows  that  6  per  cent,  of  the 
general  run  of  hospital  patients  are  syphilitic.  Wassermann  reactions 
should  be  taken  routinely,  especially  where  even  careful  histories  fail 
to  arouse  suspicion  of  latent  syphilis.  The  percentage  of  lues  in  381 
cases  in  the  University  Maternity  was  4.7  as  shown  by  the  Wassermann 
reactions  and  expert  physical  examinations.  In  18  cases  of  syphilis 
among  the  number  examined  only  8  gave  a  history  of  lues.  In  only  the 
same  number  (8)  were  there  positive  physical  signs  of  lues.  As  shown 
by  the  histories  of  the  IS  cases  there  is  a  greater  chance  for  the  syphilitic 
mother  treated  by  salvarsan  and  mercury  to  give  birth  to  a  living,  full 
term  child  than  where  no  treatment  is  given  during  pregnancy.  The 
newborn  infants  of  the  mothers  so  treated  do  not  give  positive  reactions, 
although  undoubtedly  they  are  syphilitic  and  later  probably  will 
show  signs  of  the  disease.  A  certain  proportion  of  the  newborn  children 
of  untreated  syphilitic  mothers  will  give  positive  Wassermanns.  Out 
of  390  gynecologic  patients  subjected  to  the  Wassermann  test,  22,  or 
5.6  per  cent.,  gave  positive  reactions.  In  only  5  of  the  22  luetic  patients 
was  there  a  history  of  syphilis.  Hence  the  importance  of  such  examina- 
tions, or  a  serious  general  disease  will  be  overlooked  and  the  gynecologic 
patient  will  remain  uncured. 


The  Transplantation  of  the  Articular  End  of  Bone  Including  the 
Epiphyseal  Cartilage  Line. — H.^\s  {Surg.,  Gyncc.  and  Obst.,  1916, 
.'cxiii,  301)  says  that  from  his  experiments  and  the  results  in  general 
on  transplanted  bone  the  following  conclusion  is  offered  regarding  the 
fate  of  bone  after  transplantation.  Although  each  part  of  transplanted 
bone  possesses  the  power  to  regenerate  independently  and  without  the 
aid  of  neighboring  bone,  this  autonomous  newly  formed  tissue  does  not 
possess  that  property  which  is  necessary  for  a  continued  existence,  and 
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it  will  ultimately  entirely  disappear.  Some  additional  stimulus  is 
needed  and  such  conditions  are  only  obtained  when  the  transplant  is 
in  direct  contact  with  normal  growing  bone.  Therefore,  when  there  is 
failure  of  such  connection  the  transplanted  bone  at  first  shows  evidence 
of  regeneration  but  if  a  sufficient  time  is  allowed  to  elapse,  it  will 
ultimately  entirely  disappear.  However,  if  it  is  united  with  the  cut 
surface  of  normal  bone  it  will  continue  to  live  because  certain  necessary 
additional  stimuli  and  new  elements  will  be  supplied  by  the  host.  It  is 
possible  that  certain  chemical  or  physiological  stimuli  are  supplied 
by  the  living  intact  bone,  after  which  the  regenerated  bone  on  account 
of  these  additional  factors  is  able  to  persist  permanently.  Undoubtedly 
some  definite  osseous  elements  from  the  bone  of  the  host  invade  the 
transplant  and  either  replace  the  temporary  })one  or  give  to  it  certain 
requisites  for  its  perpetuation.  Although  function  may  play  a  factor 
in  the  development  of  bone  it  is  not  of  prime  importance  in  determining 
the  permanency  of  that  tissue. 


THERAPEUTICS 
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SURGEONS,    COLUMBIA    UNIVERSITY,    NEW    YORK. 


Specific  Treatment  of  Infantile  Paralysis. — Sophian  {Jour.  Am. 
Med.  Assn.,  1916,  Ixvii,  42f3j  writes  concerning  his  experience  regarding 
treatment  in  the  present  epidemic  of  infantile  paralysis  in  Xew  York 
City  He  divides  the  treatment  into:  (I)  relief  of  hydrocephalus; 
(2)  intraspinal  injection  of  serum;  normal  serum,  horse  serum  or 
convalescent;  (3)  relief  of  special  symptoms,  as  respiratory  paralysis; 
(4)  symptomatic  general  treatment,  and  (o)  orthopedic  treatment. 
Hydrocephalus  with  its  pressure  symptoms  is  most  pronounced  during 
the  acute  stage.  In  most  cases  it  is  only  moderate,  but  not  infrequently, 
especially  in  the  cerebral  cases,  it  is  quite  pronounced.  In  the  latter 
the  patients  are  often  very  stuporoas,  with  twitchings,  convulsions  and 
respiratory  embarrassment.  Paralysis  of  the  respiratory  centre  is  the 
usual  cause  of  death  in  infantile  paralysis.  Early  relief  of  respiratory 
embarrassment  is  therefore  important.  One  lumbar  puncture  usually 
suffices,  but  in  some  cases  it  must  be  done  several  times  till  relief  is 
permanent.  So  far  a  highly  immune  serum  for  poliomyelitis  has  not 
been  obtained.  Sophian  believes  that  the  production  of  a  hyper- 
leukocytosis  in  the  cerebrospinal  fluid  has  a  very  distinct  therapeutic 
value  in  the  treatment  of  epidemic  poliomyelitis.  Such  a  hyperleuko- 
cytosis  can  be  induced  by  intraspinal  injections  of  normal  horse  serum 
or  human  serum.  The  objection  to  horse  serum  seems  to  be  the  sensi- 
tization to  foreign  protein;  therefore,  normal  human  serum  would  be 
preferable.     In  order  to  be  of  most  value,  the  serum  should  be  used 


THERAPEUTICS  763 

very  early  in  the  disease,  during  the  acute  inflammatory  stage,  if 
possible  in  the  preparalytic  stage,  especially  if  prevention  of  paralysis 
and  abortion  of  the  disease  is  to  be  looked  for.  The  use  of  a  blood 
serum  obtained  from  cases  convalescent  from  poliomyelitis  offers  the 
advantage  of  a  human  serum  plus  the  presence  of  immune  bodies. 
That  serum  obtained  from  at  least  recently  convalescent  cases  contains 
immune  bodies  has  been  proven  by  the  neutralization  test  in  the 
monkey.  Netter  reported  the  use  of  convalescent  serum  in  thirty-two 
cases,  with  excellent  results.  With  regard  to  the  effects  produced  by  the 
intraspinal  injection  of  various  forms  of  serum,  Sophian  states  that  in  a 
series  of  cases  treated  by  convalescent  serum,  th-^  results  were  certainy 
no  better  than  in  those  treated  by  normal  horse  serum.  In  the  normal 
horse  serum  series,  two  cases  treated  in  the  preparalytic  stage  were 
aborted  and  one  case  was  aborted  under  the  convalescent  serum 
treatment.  The  best  results  were  obtained  in  early  cases  but  some  of 
the  late  cases  treated  showed  more  improvement  than  is  generally 
seen  in  untreated  cases.  There  was  more  rapid  convalescence  and 
improvement  in  the  paralytic  condition.  Sophian  has  had  very  little 
experience  with  the  local  administration  of  epinephiin.  Respiratory 
paralysis  is  the  most  common  cause  of  death  in  infantile  paralysis. 
It  is  therefore  of  prime  importance  to  meet  this  complication  early, 
so  as  to  tide  the  patient  over  the  critical  period  until  congestion  and 
inflammation  about  the  respiratory  centre  subside.  In  comatose 
patients,  the  pharyngeal  respiratory  apparatus  has  been  suggested  by 
Meltzer  and  for  conscious  patients,  if  possible  early  after  respiratory 
difficulty  has  set  in,  the  administration  of  oxygen  under  pressure  by  the 
method  of  ^leltzer  may  be  of  value.  General  treatment  is  very  im- 
portant as  the  patients  are  frequently  helpless  and  require  especial 
care  as  to  feeding  and  care  of  bowels  and  bladder.  Orthopedic  treat- 
ment should  be  begun  as  early  as  possible  after  the  acute  symptoms 
subside. 


The  Treatment  of  Tuberculosis  with  Cyanocuprol. — Otani  {Jour. 
Exper.  Med.,  1916,  xxiv,  187)  reports  the  results  of  treatment  in  eighteen 
cases  of  tuberculosis,  in  a  numbr  of  which  very  favorable  results  were 
obtained,  although  in  some  absolute  failure  was  noted.  He  believes 
that  cyanocuprol  is  markedly  effective  in  tuberculosis  and  that  it  will 
play  an  important  part  in  clinical  medicine.  It  may  be  used  more 
generally  than  tuberculin.  The  amount  of  the  dose  is  closely  related  to 
the  reaction  and  the  final  results.  It  should  be  determined  for  each 
patient  after  a  careful  examination  of  his  symptoms.  The  maximum 
dose  of  8.5  c.c.  should  in  no  case  be  exceeded.  The  shortest  interval 
between  injections  should  be  two  weeks.  If  the  drug  is  given  after  a 
shorter  interval,  no  improvement  is  observed  and  the  effects  are  some- 
times dangerous.  In  order  to  obtain  the  best  results  the  patient  should 
be  placed  under  conditions  of  complete  physical  and  mental  rest  after 
the  injection;  this  applies  even  to  light  cases.  During  the  period  of  the 
treatment  irritants  to  the  lesion,  such  as  potassium  iodide  or  tuberculin, 
should  be  avoided;  apricot  juice,  guaiacol  and  its  derivatives  and  iodol 
are  contraindicated.  No  marked  idiosyncrasy  has  been  noted  and  no 
accumulative  effects  have  been  observed. 
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Metabolism  Studies  Before  and  After  Splenectomy  in  Case  of  a 
Pernicious  Anemia. — Pepper  and  Austin  (Arch.  hit.  Med.,  1916, 
xviii,  131)  report  metabolism  studies  in  a  case  of  pernicious  anemia 
before  and  after  a  splenectomy  which  was  performed  for  therapeutic 
effect.  The  patient  was  an  adult  wdth  pernicious  anemia  of  a  moder- 
ately hemolytic  type  in  w^hom  the  splenectomy  was  followed  by  the  dis- 
appearance of  the  discoloration  of  the  skin  and  by  prompt  and  persistent 
improvements  in  the  condition  of  the  blood  and  general  health.  Meta- 
bolism studies  before  and  after  splenectomy  gave  the  following  results: 
A  slight  positive  nitrogen  balance  before  splenectomy  was  followed 
by  an  increased  nitrogen  retention  fourteen  days  after  operation  and  a 
return  to  the  preoperative  balance  after  one  month.  The  output  of 
uric  acid,  although  never  exceeding  normal  limits,  showed  a  decrease 
of  22  per  cent,  after  operation.  The  output  of  iron  through  the  feces, 
although  never  above  normal,  showed  a  decrease  of  40  per  cent,  after 
operation.  The  excretion  of  urobilinogen  and  urobilin  in  the  feces 
before  splenectomy  w^as  about  three  times  the  normal;  two  months  after 
operation  the  output  was  about  one-seventh  of  that  before  splenectomy. 


Results  Obtained  in  the  Treatment  of  Diabetes  Mellitus. — .Toslin 
(Boiii.  Med.  and  Surg.  Jour.,  1916,  clxxv,  147)  says  that  during  the 
year  ending  May  1,  1915,  211  cases  of  diabetes  came  under  his  observa- 
tion, and  of  this  number  31,  or  1.5  per  cent.,  died;  during  the  subsequent 
year  314  cases  were  seen  and  37,  or  11.7  per  cent.,  have  died.  These 
figures  represent  a  decrease  in  mortality  over  the  previous  year  of  about 
20  per  cent.  Joslin  says  these  figures  are  encouraging,  but  they  become 
still  more  so  when  it  is  considered  that  a  study  of  the  37  fatal  cases 
seen  this  last  year  shows  that  death  might  have  been  deferred  in  about 
one-half  of  these  if  the  methods  of  treatment  now  in  general  use  had 
been  adopted.  The  author  states  that  in  a  study  of  the  causes  of  death 
of  408  cases  of  his  series,  it  was  found  that  two  out  of  every  three 
(66  per  cent.)  died  of  coma,  that  87  per  cent,  of  all  these  who  succumbed 
during  the  first  year  of  the  disease  died  of  coma,  and  that  this  was  the 
case  in  100  per  cent,  of  the  fatal  cases  in  children.  Therefore,  if  the 
mortality  of  diabetes  is  to  be  reduced,  our  energies  should  be  directed 
first  toward  the  avoidance  of  coma,  because  the  treatment  of  coma 
is  so  unsatisfactory;  and  second,  particular  attention  should  be  exer- 
cised in  the  management  of  cases  of  diabetes  in  the  first  year  following 
the  disease.  Furthermore,  all  cases  should  be  persistently  followed 
up,  and  the  good  effects  of  treatment  not  be  allowed  to  lapse  by  in- 
difference or  neglect. 


The  Rate  of  Absorption  of  Various  Digitalis  Preparations  from  the 
Gastro-Intestinal  Tract. — Haskell,  McCaxts,  and  Gardner  (Arch. 
Int.  Med.,  1916,  xviii,  235)  found  that  the  infusion  of  digitalis  seems 
to  be  absorbed  more  slowly  than  the  tincture  in  animal  experiments 
that  they  conducted.  They  also  tested  some  of  the  special  digitalis 
preparations  which  have  been  claimed  to  possess  a  more  rapid  rate  of 
absorption  from  the  gastro-intestinal  tract  than  official  digitalis  prepara- 
tions. The  three  special  preparations  of  digitalis,  namely,  digipuratum, 
digalen,  and  digipoten,  seem  to  possess  no  decided  advantage  over  the 
official  tincture.     Their  chief  practical  disadvantage  is  their  high  com- 


THERAPEUTICS  765 

parative  cost.  Digipuratum  in  their  experiments  seemed  to  be 
absorbed  less  rapidly  than  was  the  tincture.  The  sample  of  digipur- 
ratum  tested  was  somewhat  stronger  than  the  official  tincture,  but 
this  did  not  nearly  compensate  for  the  difference  in  absorption. 
Digalen  was  absorbed  more  rapidly  but  the  variability  in  strength 
and  the  low  standard  of  strength  (only  about  one-fourth  the  physio- 
logical acti\aty  of  the  tincture),  together  with  the  relatively  high  cost 
of  this  preparation,  more  than  offset  this  possible  advantage. 


The  Treatment  of  Amebic  Dysentery. — Bates  (Jour.  Am.  Med.  Assn., 
1916,  Ixvii,  345j  says  that  one  of  the  first  and  most  necessary  factors  in 
treatment,  whether  the  case  is  mild  or  severe,  is  complete  rest.  The 
patient  is  put  to  bed  and  given  a  saline  purge  or  castor  oil.  He  is  kept 
in  bed  until  all  the  acute  symptoms  have  subsided.  After  the  jjurgative 
has  acted,  emetin  or  ipecac  is  begun.  Bates  advises  one-half  grain 
injections  of  emetin  daily  for  an  adult  until  two  grains  are  given.  The 
dose  is  then  increased  to  one  grain  a  day  and  continued  until  all  amebae 
disappear  from  the  stool.  This  will  usually  require  a  total  of  from  five 
to  six  grains  of  emetin.  At  this  time  the  emetin  is  discontinued  and 
bismuth  suh)nitrate  in  large  doses  is  begun.  Bismuth  acts  in  two  ways: 
(1)  as  a  sedative  on  the  intestinal  tract  and  as  an  aid  toward  the  healing 
of  the  ulcers  present;  (2)  as  was  first  pointed  out  by  Decks,  bismuth 
itself  acts  as  an  amebicide  and  is  an  added  help  in  destroying  such 
amebse  as  may  be  left  or  those  that  may  be  formed  from  the  "  encysted 
stage."  Bismuth  is  usually  given  in  one  dram  doses  every  four  hours 
until  the  stools  are  well  formed,  and  until  some  constipation  is  present. 
It  may  then  be  reduced  to  one  dram,  three  times  a  day  until  the  patient 
is  discharged  as  well.  Enemas  of  normal  saline  solution,  2  or  3  quarts 
at  a  time,  are  begun  as  soon  as  the  effect  of  the  salts  or  castor  oil  has 
suVjsided,  and  are  used  every  four  hours  during  the  waking  hours,  and 
continued  in  this  quantity  throughout  the  entire  period  of  the  adminis- 
tration of  ipecac  or  emetin.  They  may  then  be  reduced  to  two  or  three 
a  day  and  later  to  one  a  day,  merely  to  prevent  the  constipation  follow- 
ing the  bismuth.  Experience  has  shown  that  sweet  milk  is  the  best  food 
in  amebic  dysentery.  It  may  be  given  every  two  hours  during  the  day 
in  quantities  of  from  4  to  8  ounces  at  each  feeding.  After  the  more 
acute  symptoms  have  passed  and  the  stools  are  beginning  to  be  formed, 
the  milk  may  be  gradually  increased  in  amount  and  the  intervals 
between  feedings  lengthened.  Soft-boiled  or  poached  eggs  may  be 
added  to  the  diet  with  one  slice  of  dry  toast  at  each  feeding.  To  carry 
out  this  treatment  until  one  is  reasonably  sure  that  all  ulcers  are  healed 
will  require  in  the  acute  cases  at  least  four  weeks  time  and  in  the  more 
severe  cases  from  six  to  eight  weeks.  Bates  is  confident  that  the  treat- 
ment just  outlined  will  effect  a  cure  of  amebic  dysentery  in  a  large 
majority  of  cases.  Nevertheless  it  must  be  expected,  especially  in  the 
tropics,  that  some  cases  will  be  encountered  so  far  advanced  that  no 
treatment  can  be  of  help.  Occasionally  relapses  will  occur  in  spite  of 
the  treatment  outlined.  In  cases  when  tw^o  or  three  efforts  at  treatment 
by  medicinal  means  have  failed,  appendicostomy  will  have  to  be 
advised.  After  this  the  colon  should  be  flushed  out  several  times  a  day 
with  saline  solution,  followed  by  powdered  ipecac  suspended  in  some 
bland  material,  such  as  mucilage  acacia. 
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Dietary  Deficiency  as  the  Etiological  Factor  in  Pellagra. — Vedder 
(Arch.  Int.  Med.,  1916,  xviii,  137)  in  his  conclusions  states  that  there 
is  a  certain  similarity  between  pellagra  and  other  known  deficiency 
diseases,  namely,  beriberi  and  scurvy.  Much  of  the  evidence  that  has 
been  presented  as  a  proof  of  the  infectious  nature  of  pellagra  can  be 
reasonably  explained  in  accordance  with  a  deficiency  hypothesis.  A  de- 
ficiency is  demonstrable  in  the  diets  of  most  pellagrins.  This  deficiency 
appears  to  result  from  the  too  exclusive  use  of  wheat  flour,  in  associa- 
tion with  cornmeal,  salt  meats  and  canned  goods,  foods  that  are  known 
to  be  deficient  in  vitamins.  Changes  in  the  diet  of  the  people  of  the 
South  have  occurred  during  the  past  ten  or  fifteen  years.  Since  all  the 
changes  that  have  occurred  are  not  known  and  they  cannot  judge 
accurately  the  importance  of  the  known  changes,  it  is  unscientific 
to  assume  that  the  recent  increase  in  pellagra  cannot  be  due  to  such 
changes.  The  hj'pothesis  that  pellagra  is  caused  by  a  deficiency  is  very 
plausible  and  must  be  taken  into  consideration  in  subsequent  studies 
of  this  disease. 


Hay  Fever.  Its  Treatment  with  Autogenous  Vaccines  and  Pollen 
Extract.— Medalia  (Bost.  Med.  and  Surg.  Jour.,  1916,  clxxv,  201) 
says  that  the  bacteria  found  in  the  secretions  of  the  nose  and  eyes  of 
hay  fever  patients  previous  to  their  attacks  and  during  their  supposedly 
healthy  condition  are  markedly  suggestive  of  the  important  role  played 
by  such  bacteria  and  their  products.  They  are,  he  believes,  the  determin- 
ing factor  between  individuals  being  susceptible  to  hay  fever  or  not,  since 
they  may  be,  in  a  measure,  responsible  for  the  breaking  up  of  the  pollen, 
setting  free  the  albumens  and  thus  causing  pollenosis.  The  bacterial 
infection,  though  secondary  to  pollenosis,  is  apparently  responsible  for 
the  difference  between  pollenosis,  producing  a  mere  transient  sneezing, 
or  true  hay  fever  attacks  with  all  their  accompanying  symptoms. 
The  good  results  obtained  by  the  use  of  autogenous  vaccines,  as  reported 
in  the  literature  and  his  personal  results,  suggest  to  the  author  the 
important  relation  of  bacteria  to  this  disease.  He  reports  six  cases 
treated  with  a  combination  of  autogenous  vaccines  and  pollen  extracts, 
all  resulting  in  "  seasonal  cures. "  The  results  in  these  cases  have  been 
so  decidedly  beneficial  that  he  believes  the  conclusion  is  justified — 
that  the  autogenous  vaccine  has  yielded  better  results  in  the  treatment 
of  these  hay  fever  patients  than  any  other  therapeutic  procedure 
thus  far  suggested  in  the  treatment  of  this  disease. 


PEDIATRICS 


UXDER   THE    CHARGE    OF 

THOMPSON  S.  WESTCOTT,  M.D.,  and  FREDERICK  O.  W.IAGE,  M.D., 

OF    PHILADELPHIA. 


Care  and  Feeding  during  the  First  Month. — Pisek  (Arch.  Pediat., 
1916,  xxxiii,  Xo.  6)  states  that  in  spite  of  marked  decrease  in  the  infantile 
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mortality,  that  of  the  first  month  of  Hfe  is  still  woefully  too  high,  and 
can  be  lowered  only  by  active  measures  of  prevention  and  correction. 
In  spite  of  the  well-known  fact  that  babies  thrive  so  much  better  on 
breast  than  on  cow's  milk,  and  that  85  per  cent,  of  all  infantile  deaths 
are  among  those  artificially  fed,  many  are  still  removed  from  the 
mother's  breast  for  insufficient  reasons  by  the  physician  or  nurse. 
Their  decision  is  often  based  on  the  fact  that  no  milk  has  appeared  in 
forty-eight  or  seventy-two  hours,  or  upon  one  hasty  or  inaccurate 
examination  of  the  milk,  or  because  of  vomiting  or  an  occasional 
abnormal  stool.  Every  effort  should  be  made  to  enable  the  baby  to 
have  the  breast  alone,  or  at  least  part  breast  feeding  during  this  first 
month  of  life,  for,  while  it  will  apparently  do  well  for  ten  days  or  two 
weeks  on  a  formula,  its  resistance  then  breaks  down  and  its  digestion 
becomes  sadly  disturbed  and  is  hard  to  correct.  Even  a  small  amount 
of  breast  milk  aids  in  the  digestion  of  the  cow's  milk.  If  artificial  food 
must  also  be  supplied  it  should  be  a  weak  formula,  low  in  fats  and 
proteins,  although  high  in  sugar.  An  amount  of  food  necessary  to 
produce  a  gain  in  weight  need  not  be  given,  or,  in  other  words,  the  caloric 
requirements  are  not  to  be  fulfilled  until  the  end  of  the  second  week  is 
reached.  The  tliree-hour  interval  is  preferable,  for,  although  the  new- 
born infant  can  be  trained  to  take  the  breast  at  four-hour  intervals, 
it  is  not  a  natural  interval,  and  unless  vigorous,  he  is  apt  to  need,  in 
addition,  artificial  food.  Weighing  before  and  after  a  nursing  through- 
out at  least  one  whole  day  is  essential  in  questionable  cases  to  determine 
just  how  many  ounces  he  is  receiving.  The  author's  experiments  with 
the  Roentgen-rays  on  infants'  stomachs  proved  conclusi\'ely  that  babies 
can  take  an  amount  far  in  excess  of  their  rated  gastric  capacity,  because 
the  milk  tended  to  pass  at  once  into  the  duodenum. 


Acute  Poliomyelitis :  The  Clinical  Types  of  the  Disease. — KoPLiK(^rcA. 
Pediat.,  1916,xxxiii,Xo.8)  says  that  poliomyelitis  is  primarily  an  epidemic 
disease,  and  as  a  sporadic  condition  has  attracted  very  little  notice.  The 
sporadic  cases  do  not  differ  clinically  from  the  epidemic  type  of  the  dis- 
ease. An  attempt  to  connect  this  disease  with  the  occurrence  of  cases  of 
cerebrospinal  meningitis,  has  broken  down  to  give  place  to  the  feeling 
that  poliomyelitis  is  an  entity,  clinically  occurring  in  epidemics  in  the 
late  spring  to  late  autumn.  We  owe  much  of  our  clinical  knowledge 
of  the  disease  to  ^Media,  who  described  the  clinical  types  of  acute 
epidemic  poliomyelitis  in  1884,  much  to  the  astonishment  of  most 
pediastrists,  who  still  retained  the  simple  pictiu-e  as  portra^-ed  in  older 
text-books  of  poliomyelitis  anteiior,  as  a  simple  infantile  paralysis. 
This  old  conception  of  poliomyelitis,  which  without  prodromata,  was 
followed  by  an  overnight  paralysis  of  one  or  more  extremities,  has 
been  lost  sight  of  in  the  more  thorough  modern  clinical  analysis  of  the 
symptomatology  of  the  disease,  and  we  can  now  describe  the  following 
types:  (1)  The  abortive;  (2)  the  bulbospinal;  (3)  the  cerebral  and 
meningeal;  (4)  the  bulbopontine.  These  t}-pes  may  be  easily  under- 
stood if  we  conceive  poliomyelitis  to  be  an  acute  infectious  disease, 
and  to  the  extent  to  which  the  infection  goes,  to  that  extent  do  we 
obtain  a  symptomatology,  so  that  the  old  descriptions  of  the  disease 
as  an  involvement  of  the  ganglion  cells  of  the  anterior  bones  of  the 
spinal  cord  must  today  be  looked  on  as  a  small  fractional  part  of  the 
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story.  The  abortive  is  probably  from  a  scientific  epidemiological 
standpoint  the  most  important  t}npe  of  the  disease,  for  it  is  through 
these  cases  that  the  disease  is  spread  to  others.  It  is  the  type  wliich 
does  not  go  into  paral;\^sis,  and  with  recovery  leaves  the  patient  un- 
injured as  to  the  muscular  motor  apparatus.  In  an  epidemic,  fever, 
headache,  vomiting,  slight  rigidity  of  the  neck,  increased  or  diminished 
reflexes  at  the  knee  must  be  carefully  observed  for  further  development. 
Aside  from  an  epidemic  few  would  give  such  symptoms  a  place  other 
than  among  the  extremely  indefinite  signs  of  an  affection.  The  menin- 
gitic  and  cerebral  types  should  be  combined,  because  of  the  cerebral 
symptoms  which  give  rise  to  a  picture  closely  simulating  meningitis. 
The  meningeal  form  runs  its  course  with  cerebral  symptoms  due  to  a 
real  injection  of  the  meninges  of  the  brain  and  cord.  The  bulbar  or 
pontine  type  of  the  disease  is  another  form  which  has  only  been 
recognized  lately  and  deserves  notice  as  a  distinct  form  of  poliomyelitis. 


OBSTETRICS 


UNDER  THE   CHARGE    OF 

EDWARD  P.   DAVIS,   A.M.,   M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,     PHILADELPHIA. 


Acidosis  Complicating  Pregnancy. — Ely  and  Lindeman  (Am.  Jour. 
Obst.,  July,  1916)  report  the  case  of  a  multipara  who  in  her  first  preg- 
nancy had  great  disturbance  of  digestion  without  definite  symptoms 
of  nephritis,  but  with  acetone  and  diacetic  acid  in  the  urine.  Labor 
was  normal,  but  the  child  suffered  from  vomiting  and  disturbance  of 
digestion.  During  the  second  pregnancy  acetone  and  diacetic  acid 
were  present  at  the  second  month,  and  vomiting  occurred.  Rapid  loss 
of  weight  followed.  Use  of  alkalis  and  irrigation  of  the  colon  produced 
no  effect.  Rectal  feeding  did  little  good.  Pulse  and  temperature  con- 
tinued normal,  but  the  patient  became  profoundly  toxemic.  In  the 
thirteenth  week  of  pregnancy  the  uterus  was  emptied.  This  had  no 
effect  upon  the  vomiting.  Analyses  of  the  blood  were  then  made,  and 
direct  transfusion  was  practised,  taking  the  blood  of  the  husband  of 
the  patient.  This  was  done  after  the  blood  of  twelve  other  persons 
had  been  examined  to  find  one  most  suitable.  For  twenty-four  hours 
before  transfusion  the  donor  was  given  large  doses  of  bicarbonate  of 
sodium;  the  effect  upon  the  patient  was  surprising.  At  12.30  p.m. 
400  c.c.  of  blood  was  taken  from  the  patient  and  1100  c.c.  transfused 
from  the  donor,  with  300  c.c.  of  Lock's  solution.  Beginning  two  hours 
after  transfusion  the  patient  was  given  predigested  food  every  two 
hours,  with  soda  solution  in  the  bowel  every  four  hours.  The  patient 
vomited  but  three  times  in  the  next  twenty -four  hours,  and  after  that 
was  able  to  take  diet  and  preparation  of  iron.  A  second  transfusion 
from  the  same  donor  was  given,  using  a  smaller  quantity,  and  the 
patient  went  on  to  uninterrupted  recovery.     Before  the  transfusion 
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the  percentage  of  urea  in  the  blood  was  low,  and  this  increased  decidedly 
after  the  transfusion.  Blood  ammonia  was  undoubtedly  high  before 
transfusion,  for  three  days  after  it  was  more  than  twice  the  normal. 
It  is  interesting  to  note  that  the  carbon  dioxide  of  the  blood  plasma 
was  55  per  cent,  before  transfusion,  and  that  after  transfusion  this 
rose  to  94  per  cent.  This  valuable  report  should  draw  attention  to 
the  importance  of  acidosis  in  the  toxemia  of  pregnancy.  It  will  be 
observed  that  there  was  no  evidence  of  kidney  involvement,  that 
emptjdng  the  uterus  did  no  good,  and  that  the  onlv  efficient  measure 
consisted  in  correcting  the  condition  of  the  blood.  Transfusion  by 
the  syringe  method  is  comparatively  simple  and  safe.  If  the  possi- 
bilities of  acidosis  should  be  kept  in  mind  in  all  cases  of  toxemia,  a 
prompt  diagnosis  and  efficient  treatment  after  the  method  employed 
bv  these  writers  should  be  tried. 


Labor  following  Ventral  Suspension. — Caldwell  (Am.  Jour.  Obst., 
July,  1916)  reports  three  cases  of  labor  complicated  by  ventral  suspen- 
sion in  which  serious  conditions  developed.  The  first  patient  was  a 
multipara  who  had  a  curetting,  repair  of  the  perineum,  and  ventral 
suspension  of  the  uterus.  The  following  pregnancy  had  preceded 
normally,  but  at  its  close  it  was  found  that  the  fetus  was  in  transverse 
position  and  that  this  could  not  be  corrected  by  external  manipulation. 
The  patient  was  admitted  to  Bellevue  Hospital  with  slight  pain.  On 
examination  the  cervix  was  high,  and  pointing' directly  backward  and 
toward  the  promontorj'.  It  was  partially  softened  and  admitted  two 
fingers.  No  presenting  part  could  be  made  out.  Six  hours  after  admis- 
sion the  membranes  ruptured,  the  uterus  was  in  tonic  contraction  ^^^th 
a  beginning  retraction  ring.  The  cervix  w^as  high,  pointing  directly 
backward  toward  the  promontory,  and  there  was  dilatation  for  three 
fingers.  Under  anesthesia  the  head  and  a  foot  were  found  in  the  lower 
segment,  and  a  slow  podalic  version  was  done;  the  cord  did  not  pulsate 
but  the  patient  was  allowed  to  come  out  of  the  anesthesia.  A  tight 
binder  was  applied  with  the  hope  that  the  patient  would  deliver  the 
fetus  in  breech  presentation.  Very  slight  traction  was  maintained  on 
the  cliild's  foot.  Although  the  cervix  completely  dilated,  and  pains 
were  good,  there  was  no  advance.  The  patient  was  again  anesthetized 
and  slow  breech  extraction  performed;  the  aftercoming  head  was  per- 
forated and  delivered.  Following  the  birth  of  the  child  there  was 
copious  bleeding,  and  the  patient  became  severely  shocked.  On  remov- 
ing the  placenta  by  the  hand  a  tear  of  the  cerAox  on  the  right  side  was 
discovered.  A  hot  intra-uterine  douche  was  given  and  the  cervix  and 
vagina  firmly  packed,  and  the  patient  stimulated,  but  death  occurred 
in  less  than  two  hours  without  further  bleeding.  At  autopsy  very 
dense  fibrous  adhesions  were  found  between  the  anterior  surface  of 
the  uterus  and  the  abdominal  wall.  On  the  right  side  a  tear  extended 
obliquely  upward  for  12  cm.  with  bleeding  into  the  right  broad  ligament. 
A  well-marked  retraction  ring  was  still  present.  The  second  case  was 
a  primipara  who  had  previously  an  operation  removing  the  right  ovary 
and  appendix.  A  year  after  she  had  a  second  operation  for  adhesions. 
A  third  operation  was  done  to  free  adhesions.  She  was  admitted  to 
hospital  thirty-two  weeks  pregnant,  with  the  history  of  almost  constant 
abdominal  pain.     The  abdomen  was  rigid  and  tender.     The  stomach 
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was  distended  but  the  intestines  were  not.  The  uterus  was  contracted 
and  adherent  to  the  abdominal  wall.  The  cervix  was  high  above  the 
promontory,  directed  backward;  the  external  os  admitted  one  finger; 
the  internal  was  closed;  there  was  a  slight  discharge;  the  membranes 
unruptured.  The  patient  was  given  morphin,  but  after  fourteen 
hours  the  cervLx  did  not  dilate  and  section  was  performed.  On  opening 
the  abdomen  the  adhesions  were  so  dense  that  an  opening  was  made 
into  the  sigmoid;  injuries  to  the  intestine  were  immediately  repaired. 
A  dead  male  child  was  delivered  by  section,  followed  by  hysterectom3^ 
The  operation  was  followed  by  persistent  vomiting  and  distention,  with 
death  forty  hours  after.  The  third  case  was  a  multipara  admitted  to 
hospital  previously  with  premature  separation  of  the  placenta  treated 
by  section,  followed  by  complete  recovery.  She  was  next  admitted 
to  the  hospital  in  the  thirtieth  week  of  her  pregnancy,  with  sharp  pain 
in  the  abdomen  followed  by  vomiting.  The  abdomen  was  relaxed  and 
a  seven  months'  fetus  could  be  felt  apparently  directly  underneath  the 
skin;  the  cervix  was  hard  and  did  not  dilate.  There  was  bleeding  at 
intervals  with  foul  discharge.  On  section  a  sac  was  found  in  the 
abdomen  containing  a  dead  macerated  fetus  in  foul-smelling  pus  and 
gas.  The  sac  was  adherent,  gangrenous,  and  removed  with  great 
difficulty.  Death  followed  operation.  These  interesting  cases  give 
added  testimony  against  the  operation  of  ventrosuspension  in  all 
women  during  the  child-bearing  period.  ^Yhen  this  condition  is  com- 
plicated by  pregnancy  delivery  by  section  is  invariably  tne  safest  pro- 
cedure. The  second  point  of  interest  is  the  difficulties  caused  by  exten- 
sive adhesions.  The  reviewer's  experience  has  led  him  to  consider 
extensive  adhesions  complicating  pregnancy  as  one  of  the  most  difficult 
and  dangerous  complications.  In  one  patient  a  successful  Cesarean 
section  was  followed  some  years  later  by  a  second  operation  for  the 
removal  of  an  ovarian  tumor  complicating  the  second  pregnancy. 
This  proceeded  smoothly;  the  operation  was  done  in  early  pregnancy 
because  the  tumor  had  become  wedged  in  the  pelvis  and  its  pedicle 
twisted.  A  smooth  recovery  followed  this,  and  a  second  delivery  by 
abdominal  Cesarean  section  was  performed  later  on.  At  this  last 
operation  extensive  adhesions  between  the  remains  of  the  right  broad 
ligament,  whence  had  been  taken  the  tumor,  and  the  uterus  were 
present.  The  emptying  of  the  uterus  caused  traction  on  these  adhesions 
and  ruptured  a  large  vein  in  the  right  broad  ligament.  The  hemorrhage 
was  alarming,  but  immediately  repaired.  During  the  next  few  days 
obstruction  of  the  bowels  developed,  caused  by  adhesions  between  the 
bowels  and  the  torn  broad  ligament,  and  although  the  abdomen  was 
reopened,  the  patient  did  not  survive.  In  a  second  case  who  had  had 
a  Cesarean  section,  a  second  section  was  necessary,  and  hysterectomy 
was  requested.  Adhesions  were  so  extensive  that  in  closing  the  broad 
ligaments  and  stump,  the  ureters  were  occluded  by  pressure.  This 
was  subsequently  discovered  by  catheterizing  the  ureters;  the  abdo- 
men reopened;  the  obstruction  removed,  and  the  patient  making  a 
complete  recovery. 


Two  Cases  of  Weak  Uterine  Scars  following  Cesarean  Section. — 
Beck  {Am.  Jour.  Obst.,  July,  1916)  reports  the  case  of  a  patient,  aged 
twenty-seven  years,  who  had  been  delivered  two  years  previously  by 
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Cesarean  section.  After  twenty -four  hours'  labor  the  patient  was 
sent  to  hospital  by  a  midwife.  She  was  delivered  by  Cesarean  section 
but  had  fever  during  the  puerperal  period;  the  woman  became  infected 
and  opened  down  to  the  peritoneum.  Six  weeks  later  the  patient 
returned  to  the  clinic  with  a  hernia  at  the  site  of  the  abdominal  incision. 
When  pregnancy  subsequently  developed  there  was  a  thinned-out 
scar  on  the  anterior  wall  of  the  uterus  through  which  the  fetal  parts 
could  be  very  easily  outlined.  The  patient  was  within  ten  days  of 
term,  and  it  was  thought  best  to  have  her  enter  the  hospital.  A  second 
section  was  performed  and  the  anterior  surface  of  the  uterus  and  omen- 
tum were  densely  adherent  to  the  abdominal  wall,  and  the  uterine 
scar  was  very  much  thinned.  The  uterus  was  opened  through  these 
adhesions,  making  the  operation  extraperitoneal.  Mother  made  an 
uninterrupted  recovery  and  the  child  was  in  good  condition.  The 
second  patient  was  also  aged  twenty-seven  years,  and  in  a  previous 
pregnancy  had  eclampsia.  At  this  time  she  was  delivered  by  Cesarean 
section,  mother  and  child  leaving  the  hospital  on  the  twenty-fifth 
day.  At  the  end  of  the  second  pregnancy  she  returned  to  the  hospital 
in  labor,  the  fetus  lying  oblic^uely  with  the  breech  in  the  left  iliac  fossa 
and  the  head  in  the  right  upper  portion.  The  cervix  was  almost  dilated 
and  membranes  unruptured.  Under  anesthesia  it  was  impossible 
to  move  the  head,  which  was  bulging  through  the  thinned-out  scar  of 
the  previous  section.  The  membranes  were  ruptured,  a  foot  was 
brought  down,  and  the  child  delivered  by  breech  extraction.  During 
the  delivery  the  lateral  mobility  of  the  head  was  restricted  until  the 
breech  had  descended  far  enough  to  allow  the  head  to  be  pushed  out 
of  the  bulging  portion  of  the  uterus. 


The  Puerperal  Period  Complicated  by  Sarcoma  of  the  Ovary. — 

Brodhead  (.4m.  Jour.  Olst.,  July,  1916)  reports  the  case  of  a  negress, 
eighteen  years  old,  who  came  to  the  hospital  when  pregnant  and  had 
a  normal  delivery  with  living  child.  The  third  day  after  delivery 
the  temperature  rose  to  102.5°  with  rapid  pulse,  and  the  patient  com- 
plained of  pain  and  tenderness,  with  rigidity  in  the  right  inguinal  and 
lumbar  regions  and  in  the  epigastric  and  upper  umbilical  region.  The 
leukocytes  were  17,000.  On  the  next  day  the  fever  was  higher,  the 
tenderness  and  rigidity  increased,  and  on  vaginal  examination  tender- 
ness was  found.  Eight  days  after  delivery  a  mass  could  be  palpated 
in  the  right  lower  quadrant,  tender,  elastic,  and  movable,  and  a  diag- 
nosis of  abdominal  tumor  was  made.  The  blood  count  showed  21,000 
leukocytes.  On  section  a  sarcoma  of  the  right  ovary  was  found  and 
readily  removed,  the  patient  making  a  good  recovery. 


The  Care  of  the  Perineum  after  Labor.— Plass  {Johns  Hopkins 
Hosp.  Bull.,  1916)  compared  the  results  in  two  groups  of  cases.  In 
one  tl^e  usual  routine  of  antiseptic  cleansing  was  employed.  In  the 
other  the  patient  herself  used  tap  water  and  soap  and  a  wash  cloth.  In 
both  groups  the  morbidity  was  practically  the  same.  In  another  series 
of  cases  in  which  there  had  been  laceration,  and  stitches  had  been 
taken,  better  results  were  obtained  without  antiseptic  irrigation.  The 
wounds  healed  more  satisfactorily  and  there  was  a  smaller  percentage 
of  infection  and  other  complications. 
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Escape  of  Foreign  Bodies  into  the  Perineal  Cavity  through  the 
Uterus  in  Attempted  Criminal  Abortion. — Two  interesting  cases  of  this 
character,  both  of  wliich  recovered  after  operation,  are  reported  by 
Beckman  (A7in.  de  gynec.  et  d'obst.,  1916,  xlii,  206).  The  first  patient 
was  a  young  woman,  aged  twenty-seven  years,  who  had  had  two 
previous  full-term  pregnancies.  Having  gone  somewhat  overtime  she 
went  to  a  midwife,  who  introduced  a  laminaria  tent.  Subsequent  to 
this  she  began  to  have  abdominal  pains,  foUow^ed  in  a  few  days  by 
increasing  hemorrhage.  On  admission  to  the  hospital  her  general 
condition  was  good,  the  abdomen  soft,  but  she  was  bleeding  freely. 
On  examination  a  silk  tlu'ead  was  found  issuing  from  the  cervix;  this 
was  easily  pulled  out,  but  did  not  bring  the  tent  with  it.  The  cervix 
was  then  dilated  and  the  uterus  curetted,  without  finding  any  foreign 
body  or  evidence  of  perforation.  The  next  day  signs  of  peritonitis 
became  manifest,  and  the  abdomen  was  opened  under  general  anesthesia. 
Immediately  a  large  quantity  of  malodorous  pus  escaped;  the  laminaria 
was  found  lying  among  the  coils  of  intestine,  which  latter  were  dilated, 
congested,  and  in  places  covered  with  exudate.  There  was  a  quantity 
of  pus  and  blood  in  Douglas's  pouch.  The  uterus  and  adnexa  were 
removed,  the  vaginal  mucosa  sutured  to  the  peritoneum,  and  a  gauze 
drain  passed  from  the  pelvis  through  the  vagina,  with  a  second  drain 
through  the  lower  angle  of  the  abdominal  incision.  After  a  somewhat 
stormy  convalescence  the  patient  recovered.  On  examination  of  the 
extirpated  uterus  a  perforation  large  enough  to  admit  a  lead  pencil  was 
found  on  the  anterior  surface  just  above  the  peritoneal  reflection. 
The  second  case  was  a  woman,  aged  thirty-six  years,  who  had  passed 
through  eight  normal  pregnancies.  Her  menses  failing  to  appear  at  the 
termination  of  her  last  lactation  she  feared  another  pregnancy,  and 
introduced  a  bougie  30  cm.  in  length  into  her  uterus.  This  was  ac- 
complished by  placing  one  knee  on  a  bed  beside  which  she  w^as  standing; 
with  one  hand  she  then  located  the  cervix,  and  wdth  the  other  introduced 
the  instrument  as  far  as  possible,  when  suddenly  it  escaped  from  her 
grasp  and  disappeared.  She  remained  quiet  the  rest  of  that  day,  but  the 
next  morning  began  to  have  pains,  and  on  the  fourth  day  presented 
herself  at  the  hospital.  At  this  time  the  abdomen  was  tender,  uterus 
small,  cervix  closed,  and  on  examination  a  foreign  body,  evidently  the 
bougie,  could  be  felt  in  the  anterior  cul-de-sac.  Immediate  laparotomy 
disclosed  the  bougie  covered  by  inflammatory  omentum;  the  intestines 
were  inflamed  and  lightly  adherent.  The  point  of  perforation  of  the 
uterus  was  found  near  the  right  cornu.  The  uterus  was  removed  with- 
out the  adnexa;  a  drain  was  placed  in  the  vagina  and  another  in  the 
abdominal  wound.     Save  for  slight  fever  the  first  few  days  the  con- 
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valescence  was  normal.  On  examination,  no  trace  of  pregnancy  was 
found  in  the  uterus.  Beckman  thinks  that  in  all  cases  of  this  character 
operation  should  be  performed  as  soon  as  the  diagnosis  is  made,  and 
usually  by  the  abdominal  route,  so  that  any  intestinal  injuries  may  be 
attended  to.  He  does  not  think  it  necessary  always  to  remove  the 
uterus  unless  this  is  obviously  infected  and  endangering  the  patient's 
life.  In  other  cases,  removal  of  the  foreign  body  and  simple  suture 
of  the  uterine  perforation  may  be  entirely  sufficient.  If  the  foreign 
body  is  encysted  in  Douglas's  pouch  posterior  colpotomy  may  be 
employed  in  place  of  laparotomy,  the  uterus  in  such  cases  usually  being 
preserved,  though  if  it  is  necessary  to  remove  it  this  may  be  done  by 
the  vaginal  route. 


Syphilis  in  its  Relation  to  Gynecology. — The  symposium  upon  this 
subject  which  formed  an  important  part  of  the  program  of  the  last 
meeting  of  the  American  Gynecological  Society  has  apparently  directed 
the  attention  of  gynecologists  to  this  heretofore  much  neglected  subject 
to  a  very  considerable  extent.  One  of  the  comprehensive  papers 
at  this  symposium,  dealing  with  the  pathologic  changes  produced  by 
syphilis  in  the  female  generative  organs,  was  considered  in  this  depart- 
ment a  few  months  ago.  A  brief  report  on  the  clinical  frequency  and 
importance  of  syphilis  as  observed  in  the  gynecologic  and  obstetric 
services  of  the  University  of  ^Michigan  was  presented  by  Peterson 
{Surg.,  Gynec.  and  Obst.,  1916,  xxiii,  280).  The  Wassermann  test 
was  made  upon  390  g^^necologic  patients,  and  of  these  22  gave  suffi- 
ciently positive  reactions  to  be  judged  luetic,  amounting  to  about 
5|  per  cent,  of  the  total  amount  examined.  While  this  is  possibly  a 
rather  low  average  in  comparison  to  that  found  in  other  hospitals  over 
the  country,  the  value  of  the  routine  examinations  is  shown  by  the 
fact  that  only  5  of  the  22  positive  cases  gave  a  definite  history  of 
s\T)hilis,  with  one  additional  suggestive  history.  In  Peterson's  opinion, 
the  value  of  these  tests  cannot  be  overestimated,  since  if  they  are  not 
employed,  local  conditions  may  be  treated  surgically  or  by  other 
local  methods,  while  the  far  more  important  general  disease  is  over- 
looked. It  is  undoubtedly  true  that  the  diagnosis  of  syphilis  from 
physical  findings  alone  is  far  more  difficult  in  women  than  in  men, 
because  the  local  manifestation  are  much  less  marked.  ]Many  of  the 
cases  that  in  the  past  have  been  puzzles  to  gynecologists  because  of 
their  failure  to  yield  to  local  or  surgical  measures  have  undoubtedly 
been  of  this  type,  and  will  clear  up  when  the  true  nature  of  the  condition 
is  realized  and  appropriate  therapy  instituted.  A  condition  which  in 
the  past  has  been  almost  completely  ignored  by  gynecologists  and 
obstetricians,  which  may  at  times  constitute  an  important  element  in 
the  symptom-complex  presented  by  their  patients,  namely  syphilitic 
fever,  was  considered  by  Taussig  {Surg.,  Gyncc.^  and  Obst.,  1916,  xxiii, 
274).  He  divides  this  into  that  occurring  as  secondary,  late  secondary, 
and  tertiary  syphilitic  fever.  The  secondary  precedes  or  is  coincident 
with  the  outbreak  of  the  rash.  This  is  believed  to  occur  in  about  20 
per  cent,  of  all  syphilitics,  but  the  rise  is  not  over  1  or  2  degrees  and  the 
duration  three  or  four  days,  so  that  it  often  escapes  notice.  Occasion- 
ally, however,  the  fever  is  quite  high  and  persistent.  Late  secondary 
syphilitic  fever  is  less  frequent  and  more  difficult  of  diagnosis;  Taussig 
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reports  having  seen  two  cases  of  this  type,  l)oth  occurring  postpartum. 
In  both  these  women  there  was  persistent  high  temperature  which 
could  not  be  satisfactorily  accounted  for,  but  which  disappeared 
promptly  upon  the  institution  of  specific  treatment.  Both  patients 
gave  evidences  of  a  syphilitic  infection.  Tertiary  syphilitic  fever  is 
still  less  frequent  in  occurrence,  but  is  of  greater  diagnostic  importance, 
since  evidences  of  lues  are  generally  al^sent  and  the  s\nnptoms  may  have 
been  forgotten  by  the  patient.  The  fe\'er  is  usually  continuous,  and  is 
attended  with  an  elevation  of  temperature  to  102°  or  103°.  The  cases 
of  this  condition  of  interest  to  the  gynecologist  may  be  subdivided  into 
those  in  which  tertiary  syphilis  of  the  genital  tract  caused  the  fever, 
and  those  in  which  a  gynecologic  or  obstetric  condition  was  complicated 
by  syphilis  in  other  organs  producing  fever.  Of  the  former,  Taussig 
has  encountered  only  one  definite  case,  since  the  gummatous  lesions 
occurring  about  the  external  genitals  of  women  and  in  the  rectum 
apparently  do  not  give  rise  to  this  fever.  It  is  the  deep-seated  lesions, 
such  as  those  in  the  liver  and  osseous  system  that  more  often  produce 
it.  In  several  cases  of  uterine  syphilis  with  extensive  gummatous 
infiltration  of  the  parametrium,  however,  there  was  a  temperature  that 
could  hardly  be  explained  except  on  the  basis  of  the  syphilis,  so  that 
the  author  would  class  these  as  suspicious  cases  of  tertiary  syphilitic 
fever.  Two  instances  of  the  second  type  are  cited;  in  one  of  these  the 
lesion  was  apparently  in  the  liver  and  spleen,  and  the  other  in  the  bones. 
In  the  former  salvarsan  was  given  with  sudden  and  complete  cessation 
of  the  fever  and  disappearance  of  the  enlargement  of  the  liver  and 
spleen  which  had  been  present;  in  the  latter  a  hysterectomy  had  been 
performed,  with  a  secondary  laparotomy  in  an  attempt  to  clear  up  the 
cause  of  the  persistent  temperature,  when  the  occurrence  of  pains  in 
the  limbs  suggested  a  syphilitic  periostitis.  Antiluetic  treatment 
resulted  in  immediate  cessation  of  fever,  a  gain  of  eighteen  pounds  in 
weight,  and  disappearance  of  the  bone  s^onptoms. 

Regurgitant  Menstruation  through  the  Fallopian  Tubes. — A  rather 
remarkable  example  of  this  condition  is  reported  by  Child  {Am.  Jour. 
Obst.,  1916,  Ixxiv,  484).  The  patient  was  twenty-nine  years  of  age, 
and  had  been  married  for  three  months.  The  history,  obtained  only 
subsequent  to  operation,  was  that  in  order  to  prevent  conception  she 
had  had  an  " antipregnancy  button"  inserted  in  the  cervix  by  a 
physician,  who  had  instructed  her  to  return  to  him  each  month  just 
before  the  onset  of  menstruation  to  have  the  button  removed.  This 
precaution,  however,  she  had  neglected,  and  the  button  was  worn 
through  thi-ee  periods,  during  which  the  flow  w^as  scanty,  and  was 
accompanied  with  severe  pain,  such  as  she  had  never  had  before.  The 
pain  became  worse  and  finally  continuous,  and  the  button  was  then 
removed,  but  without  relief.  On  examination  the  pelvis  was  tender, 
with  fulness  in  the  cul-de-sac.  A  posterior  colpotomy  revealed  free 
blood  in  the  peritoneal  cavity;  upon  opening  the  abdomen  the  uterus 
was  found  to  be  normal,  but  the  pelvis  contained  a  large  amount  of 
thick,  dark  blood  with  a  few  soft  clots.  Both  tubes  were  normal  except 
for  a  slight  enlargement;  their  distal  ends  when  drawn  up  out  of  the 
exudate  were  found  to  be  perfectly  free,  and  the  fimbriae  not  adherent. 
From  the  lumen  of  both  tubes  the  same  dark,  sticky  blood  as  filled  the 
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pelvis  could  be  squeezed.  The  canal  in  each  tube  seemed  to  be  very- 
much  larger  than  normal,  however,  as  it  was  possible  to  introduce  a 
large  filiform  bougie.  The  material  found  in  the  pelvis  was  of  the  same 
general  appearance  as  that  usually  met  with  in  cases  of  retained  men- 
struation due  to  atresia  of  the  vagina.  It  showed  no  tendency  to  adhere 
to  the  peritoneum  or  \'iscera,  but  could  be  sponged  away  perfectly 
clean.  Careful  search  failed  to  show  any  traces  of  a  small  ruptured 
ectopic,  nor  did  the  character  of  the  hemorrhage  suggest  this  condition. 
The  uterus  was  not  distended,  but  this  could  easily  be  accounted  for 
by  the  fact  that  the  button  had  been  removed  for  some  time,  and  if  it 
had  been  distended,  it  had  had  time  to  return  to  normal  size.  After 
removal  of  the  exudate  the  patient  made  an  uneventful  convalescence; 
the  pain  was  entirely  relieved,  and  menstruation  has  since  been  normal. 
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An  Outbreak  of  Anthrax  Conveyed  by  Infected  Shaving  Brushes. — 
R.  R.  Elworthy,  (Lancet,  January  1,  1916)  reports  three  cases 
of  anthrax  were  definitely  proved  to  be  caused  by  infected  shaving 
brushes.  Of  these,  two,  the  D  case  and  the  B  case,  survived  the  disease 
while  one,  the  W — P —  case  was  fatal.  Clinically,  the  W — P —  case 
was  an  example  of  so-called  erysipeloid  anthrax,  which  is  characterized 
by  the  insignificance  or  deferred  appearance  of  pustules,  rapidly 
spreading  edema  and  a  high  mortality.  It  is  usually  seen  in  the  neck 
or  eyelids  where  the  tissue  is  loose  and  cellular.  Having  proved  the 
identity  of  the  bacillus  by  culture  and  inoculation,  an  attempt  was 
made  to  decide  how  the  infection  came  about.  The  man's  occupation 
in  no  way  suggested  anthrax.  At  the  postmortem  examination  it 
was  noted  that  the  original  area  of  infection  came  within  the  individual's 
shaving  area.  This  suggested  the  idea  that  a  new  shaving  brush  might 
have  been  the  cause  of  the  infection  after  a  small  wound  had  been  made 
by  the  razor  edge.  It  was  found  that  the  man  had  been  using  a  new 
razor  for  about  a  fortnight.  This  brush  was  obtained  for  examination 
and  was  found  to  be  of  poor  quality,  made  of  animal  fiber,  pig  bristles 
horse-hair  and  cows'  tails  with  a  small  amount  of  vegetable  fiber.  The 
brush  was  "lathered"  with  20  to  30  c.c.  of  sterile  broth  made  alkaline 
to  phenolphthalein  with  o  per  cent,  sodium  hydrate.  The  washings 
were  heated  at  80°  C.  for  fifteen  minutes,  centrifuged  and  the  deposit 
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collected  in  broth  and  distributed  through  three  agar  plates.  Colonies 
which  proved  to  be  B.  anthracis  on  subculture  and  inoculation  grew. 
Some  of  the  deposit  was  injected  into  a  rabbit  which  died  in  three  days 
from  typical  anthrax,  and  when  this  rabbit's  blood  was  inoculated  into 
a  guinea-pig  the  latter  died.  In  order  to  meet  the  objection  that  the 
infection  of  the  brush  was  due  to  contact  with  an  abraded  anthrax 
lesion,  unused  brushes  were  examined,  and  out  of  the  nine  examined 
eight  showed  infection  by  B.  anthracis  on  inoculation  into  guinea-pigs 
and  sL\  showed  colonies  of  this  organism  on  agar  plates.  A  brush  from 
the  same  manufacturer  which  had  been  used  in  the  D  case  by  a  man 
who  had  contracted  facial  anthrax,  was  examined,  but  it  was  found  that 
it  had  been  thoroughly  cleansed  after  use,  which  had  probably  removed 
the  spores.  However,  when  the  ends  of  the  hair,  set  inside  the  handle, 
were  examined,  they  were  proved  to  be  infected  by  inoculating  an 
animal  ^vith.  washings  from  them.  The  animal  inoculated  died  in  eight 
days  from  anthrax.  Samples  of  the  so-called  "goat-hair"  and  hog- 
bristles  which  were  used  in  the  manufacture  of  these  brushes  were 
obtained.  Nothing  was  found  in  the  hog-bristles,  but  plates  made  from 
the  washings  of  the  goat-hairs  were  covered  with  colonies,  half  of 
which  were  anthrax.  The  animals  inoculated  with  these  washings 
died  in  thirty-nine  hours  from  a  mixed  infection,  cultures  from  the 
blood  and  spleen  giving  a  few  anthrax  colonies.  In  an  attempt  to  find 
the  source  of  the  hair  infection,  30  pediculi  found  in  a  guinea-pig  dead 
of  anthrax  were  planted  on  the  surface  of  an  agar  plate  and  2  gave  rise 
to  colonies  of  anthrax.  The  last  2  brushes  examined  were  associated 
with  the  B  case,  in  which  the  patient  was  a  youth,  aged  twenty-one 
years,  who  developed  a  malignant  pustule  on  the  back  of  the  neck. 
A  guinea-pig  injected  with  the  washings  from  the  brush,  died  on  the 
sixth  day  from  anthrax.  Since  the  lesion  was  on  the  back  of  the  neck, 
it  was  thought  that  the  infection  was  carried  by  the  fingers  or  face- 
cloth. Another  case  of  anthrax  due  to  infection  by  a  shaving  brush  is 
reported  by  E.  H.  Snell  and  E.  W.  G.  Masterman  in  the  Lancet, 
January  29,  1916.  The  clinical  symptoms  were  characteristic  of  anthrax 
infection  and  smears  of  blood  from  around  the  pustule  which  developed 
showed  anthrax  bacilli  as  did  smears  from  the  spleen-pulp.  Xo  con- 
nection between  the  disease  and  his  occupation  or  home-surroundings 
could  be  found.  As  the  deceased  had  recently  purchased  a  new  shaving 
brush,  it  was  thought  that  this  might  be  the  source  of  the  infection. 
An  examination  was,  therefore,  made  of  the  brush  and  anthrax  spores 
found  in  it.  Some  of  the  brushes  of  the  same  make  were  purchased,  and 
out  of  these,  two  were  found  to  contain  virulent  anthrax  spores. 


The  Physical  Chemistry  of  Disinfection. — Xortox  and  Hsu  (Jour. 
Infect.  Bis.,  1916,  p.  180)  in  the  first  of  a  series  of  articles  on  the  mech- 
anism of  disinfection  studied  from  a  physicochemical  standpoint, 
record  studies  on  the  action  of  the  hydrogen  ion  obtained  from  formic 
acid  and  the  effect  of  neutral  salts  and  of  sodium  formate  on  the  rate 
of  disinfection  of  B.  t\'phosus  by  the  hydrogen  ion.  This  rate  is  shown 
to  be  proportional  to  the  hydrogen  ion,  and  is  greatly  increased  by 
the  presence  of  salts  such  as  sodium  chloride  and  sodium  nitrate, 
but  is  decreased  on  the  addition  of  sodium  or  ammonium  formate 
to  the  acid.    This  latter  action  is  due  to  the  change  in  ionization  pro- 
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duced,  as  shown  by  the  fact  that  when  isohydric  mixtures  of  formate 
and  acid  are  used,  the  rate  of  disinfection  is  increased  in  the  same 
manner  as  with  neutral  salts.  The  conclusions  from  this  study  are 
that  hydrogen  ions  are  intimately  concerned  in  acid  disinfection,  that 
salts  act  as  catalyzers  to  increase  the  rate  of  action  except  where  the 
salt  and  acid  have  a  common  anion,  in  which  case  there  is  a  resultant 
effect  due  to  the  positive  catalysis  of  the  anion  and  the  negative  cataly- 
sis of  the  undissociated  acid  molecules. 


Responsibility  for  Typhoid  Fever. — In  the  case  of  Vennen  vs.  New 
Dells  Lumber  Companv  (Public  Health  Reports,  vol.  xxxi.  No.  6,  Feb- 
ruary 11,  1916)  154  N.'  W.  Rep.  640  (October  26,  1915),  the  Supreme 
Court  of  Wisconsin  decided  that  the  death  of  an  employee  caused  by 
typhoid  fever  which  was  contracted  by  drinking  impure  water  fur- 
nished by  the  employer  was  the  result  of  an  "accident"  under  the 
terms  of  the  Workmen's  Compensation  Law,  and  that  the  employer 
was  liable. 


Preventives  of  Typhoid  Fever. — Methods  for  the  Destruction  of 
Body  Lice. — Galewsky  {Deutsch.  med.  Wchnsckr.,  May  27,  1915) 
gives  an  account  of  certain  experiments  for  the  destruction  of  lice 
found  on  the  persons  of  Russian  prisoners,  and  describes  in  some  detail 
the  measures  adopted  to  stamp  out  typhus  fever  among  such  prisoners. 
In  order  that  large  bodies  of  troops  might  be  quickly  handled,  large 
factories,  such  as  sugar  factories,  were  converted  into  stations  for 
disinfecting  soldiers  and  their  clothing — some  of  these  buildings  being 
large  enough  to  cope  with  from  12,000  to  15,000  prisoners  and  their 
clothing  every  day.  The  prisoners  are  first  thoroughly  washed  with 
soap  and  water,  while  their  clothing  is  being  disinfected  by  steaming, 
with  the  exception  of  leather  articles,  which  are  subjected  to  dry  heat. 
Galewsky  made  experiments  to  determine  the  most  satisfactory  method 
for  the  destruction  of  lice  in  buildings  occupied  by  Russian  prisoners 
nearly  all  of  whom  were  infected  by  insects.  All  the  cracks  and  corners 
were  first  washed  with  a  3  per  cent,  solution  of  cresol  soap  and  were 
then  plastered  up.  The  clothing  was  hung  loosely  on  lines  in  the 
building,  with  the  exception  of  a  bundle  of  shirts,  which,  for  experi- 
mental purposes,  was  tied  into  a  firm  bundle.  25  kilos  of  sulphur 
were  burned  in  the  building,  special  sulphur  stoves  being  used  for  the 
purpose.  After  three  hours,  the  doors  and  windows  were  opened,  and 
two  hours  later  the  building  was  occupied  by  the  prisoners,  who  in  the 
meantime  had  been  bathed.  It  was  found  that  the  lice  and  eggs  were 
completely  destroyed  except  inside  the  parcel  of  shirts.  Further 
experiments  by  Schlesinger  showed  that  lice  and  their  eggs  were  killed 
in  two  hours  by  sulphur  dioxid  vapors,  but  that  it  took  two  and  a  half 
hours  or  more  for  formaldehyde  vapors  to  effect  the  same  purpose. 
Dry  heat  was  found  to  be  effective  in  the  destruction  of  lice  and  their 
eggs  in  one  and  a  half  hours,  provided  the  articles  to  be  disinfected 
were  not  closely  packed.  The  general  conclusion  was  that  sulphur 
dioxid  vapor  is  the  cheapest  and  simplest,  as  well  as  the  most  reliable 
for  the  destruction  of  lice  and  their  eggs  in  fomites  and  buildings. 
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The  Etiology  and  Experimental  Production  of   Herpes  Zoster. — 

In  a  series  of  recent  publications  Rosenow  and  his  co-workers  have 
attempted  to  establish  a  principle  in  bacterial  infections,  guiding  the 
localization  of  microorganisms  to  particular  organs  or  tissues.  This 
process  they  speak  of  as  the  "elective  localization"  of  bacteria.  The 
intention  of  the  authors  is  to  prove  the  inherent  quality  possessed  by 
bacteria  for  definite  tissues.  During  all  of  the  researches  carried  out  by 
this  group  of  workers  no  interest  is  displayed  in  the  exact  nature  of 
the  bacteria  under  discussion  and  there  is  an  entire  disregard  of  the 
part  played  by  tissues  in  their  antagonism  or  susceptibility  to  infection. 
For  the  bacteriologist  it  is  difficult  to  folloAV  the  mental  gymnastics  of 
these  workers,  which  permits  them  to  draw  sweeping  conclusions  from 
the  assumptions  which  constitute  the  basis  of  the  theory  as  well  as 
from  the  garbled  inconstant  results  of  their  animal  experiments.  The 
senior  author  appears  to  be  familiar  mainly  with  the  tonsils  and  teeth 
as  atria  of  infection  of  man's  common  ills.  In  these  locations  he 
claims  to  have  shown  the  presence  of  infecting  agents  which,  depending 
upon  the  object  of  the  study  immediately  in  hand,  were  the  cause  of 
appendicitis,  cholecystitis,  myositis,  gastric  ulcer,  erythema  nodosum, 
and,  lastly,  herpes  zoster.  In  this  study  RosEXOW  and  Oftedal  {Jour. 
Infect.  Bis.,  1916,  x\'iii,  475)  follow  the  same  unscientific  methods  as 
have  marked  the  previous  investigations.  The  microorganisms 
obtained  from  the  assumed  atrium  of  infection  are  not  determined  as 
to  their  character  by  any  of  the  known  and  accepted  bacteriological 
methods.  In  some  cases  it  is  stated  that  a  pure  culture  of  a  streptococ- 
cus was  demonstrated.  However,  for  the  purpose  of  the  experiments 
purity  of  cultures  and  analysis  of  microorganisms  was  deemed  super- 
fluous. To  obtain  from  a  tonsil  (Case  267)  "  practically  a  pure  culture" 
sufficed  these  authors  to  demonstrate  the  elective  affinity  of  some 
undetermined  type  of  streptococcus  for  the  spinal  ganglia.  The 
material  was  obtained  from  the  tonsils,  gums  or  sputum  of  cases  show- 
ing herpes  zoster  in  various  parts  of  the  body.  x\fter  brief  growth 
of  the  collected  material  the  culture,  mixed  or  pure,  was  inoculated 
into  animals.  In  this  manner  10  cases,  although  the  author  in  his 
summary  speaks  of  11  cases,  in  which  some  clinical  data  are  given,  are 
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dealt  with.  In  all  at  least  102  animals  were  treated  but  on  83  of  these 
were  used  by  the  authors  in  making  up  their  table  of  results.  It  would 
be  interesting  to  know  their  findings  in  the  other  19  animals.  In  1  case 
it  is  claimed  that  a  streptococcus  was  obtained  from  the  spinal  fluid  of 
a  case  of  severe  unilateral  thoracic  herpes  zoster.  Such  an  important 
finding  impressed  them  less  than  the  results  obtained  in  animals  by 
the  inoculation  of  mixed  cultures  from  various  sources.  Hemorrhages 
were  observed  in  the  posterior  ganglia  and  other  tissues.  Exactly 
what  constitutes  positive  results  in  their  animals  is  hard  to  say.  Herpes 
is  recorded  as  arising  in  the  skin  and  eyelids.  Apparently  herpes  in 
animals  and  that  in  man  are  two  distinct  conditions.  "Rabbit  No. 
33,  injected  February  11,  1915,  with  the  growth  from  30  c.c.  of  ascites 
dextrose  tissue  broth.  February  12,  found  dead.  On  removal  of  the 
skin  several  hemorrhagic  vesicular  hemorrhages  were  found  over  the 
left  shoulder.  A  number  of  hemorrhagic  vesicules  were  found  at 
the  juncture  of  the  mucous  membrane  of  the  upper  lip  and  the  skin, 
etc."  Lesions  were  also  noted  in  this  case  in  the  tongue,  appendix, 
sigmoid,  stomach,  liver,  and  spinal  ganglia.  Multiple  foci  of  infection 
were  observed  in  many  cases,  both  in  animals  dying  lapidly  and  those 
surviving  a  longer  period.  That  numerous  inflammatory  areas  were 
encountered  in  multiple  tissue  is,  considering  the  dosage  of  living 
organisms,  what  would  be  expected  in  the  use  of  various  pathogenic 
bacteria.  It  is  difficult  to  understand  how  these  authors  can  claim 
elective  localization  by  particular  microorganisms  in  the  experiments 
detailed. 


Pathological  Reconstruction  of  Organs  (Metallaxis)  and  its  Signifi- 
cance in  Chronic  Blight's  Disease  and  Arteriosclerosis. — Jores 
(Virchows  Archir,  1916,  221,  14)  expresses  a  general  agreement  with 
the  classification  by  Volhard  and  Fahr  particularly  as  regards  the 
significance  of  primary  renal  arteriosclerosis  in  bringing  about  the 
small  granular  kidney  which  the  Mannheim  authors  designate  the 
mixed  type.  This  form  was  claimed  to  result  from  the  presence  of 
arteriosclerosis  and  inflammation.  Glomerular  changes  are  commonly 
present  either  as  a  true  inflammation  or  in  epithelial  desquamation 
within  the  glomerular  capsule.  It  is  difficult  to  say  whether  the  ex- 
amples studied  by  Jores  and  those  by  Volhard  were  the  same.  The 
former  found  evidence  of  degeneration  about  the  glomerular  capillaries. 
He  believed  that  these  changes  were  secondary  to  the  arterial  lesions 
similar  to  the  atrophic  changes  which  appear  in  the  tubules  which  he 
speaks  of  as  an  atrophy  of  disuse.  The  atrophic  changes  of  the  epithelial 
structures  vary,  depending  upon  their  position  in  the  tubule.  Indirectly 
the  tubular  changes  result  from  the  circulatory  disturbances  within  the 
glomeruli.  Not  unconmionly  the  atrophy  of  one  portion  of  the  tubule 
is  accompanied  by  an  hypertrophy  and  hyperplasia  in  another.  The 
proliferative  changes  in  the  tubules  are  a  compensatory  response 
to  the  degenerative  process  occurring  diffusely  in  the  kidney.  The 
author  states  that  the  arteriosclerotic  kidney  is  only  distinguished 
from  the  mixed  type  by  the  degree  in  which  the  glomeruli  are  involved. 
He  does  not  believe  inflammation  plays  any  particular  role  in  either  of 
the  conditions.  He  applies  a  similar  discussion  to  arteriosclerosis  to 
justify  the  stand  which  he  has  taken  in  this  subject.     Inflammation, 
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he  believes,  plays  only  a  secondary  role.  He  admits,  however,  that  a 
variety  of  arterial  lesions  of  the  intima  may  be  included  under  the  term 
arteriosclerosis.  He  continues,  however,  to  maintain  that  his  hyper- 
plastic and  hypertrophic  lesions  are  the  important  ones  underlying 
arteriosclerosis.  He  places  no  weight  upon  the  development  of  excess 
connective  tissue  in  the  absence  of  the  described  hyperplastic  changes. 
He  points  out,  however,  that  during  the  development  of  a  particular 
pathological  lesion  in  an  organ  there  are  commonly  other  tissue  changes 
which  are  more  or  less  of  a  compensatory  character.  This  he  names 
metallaxis.  Admitting  for  arteries  that  one  lesion  may  be  followed 
by  others  in  neighboring  tissues  the  author  is  unwilling  to  supply  the 
name  arteriosclerosis  to  all  proliferative  and  degenerative  processes 
occupying  the  intima.  He  still  demands  a  restriction  of  the  term  to 
the  type  described  by  himself.  Thus,  he  states,  the  name  arterio- 
sclerosis is  to  be  applied  to  the  metallaxis  of  the  vascular  system  in 
which  lipoid  degeneration  and  calcification  are  associated  with  hyper- 
trophy and  compensatory  hyperplasia  of  the  intima. 

The  Liver  Changes  in  Wilson's  Disease.— In  1912  Wilson  described 
12  cases  of  degeneration  of  the  nucleus  lentiformis  associated  with 
cirrhosis  of  the  liver.  During  life  the  patients  exliibited  muscle  weak- 
ness, dysphagia  and  involuntary,  rhythmic,  muscular  twitching. 
Since  the  first  description  for  this  disease  a  number  of  new  reports 
have  been  made  by  others.  The  majority  of  authors  have  commented 
upon  the  liver  changes  as  differing  from  the  usual  atrophic  portal 
cirrhosis.  Some  have  suggested  a  congenital  process  of  the  liver  with 
regeneration  of  the  parenchyma.  Geiss^l^r  (Frank.  Ztschr.  f.  Path., 
1916,  x\'iii,  305)  reported  a  study  of  4  cases  with  autopsy  findings.  The 
cases  were  all  males,  3  of  them  brothers.  Particular  attention  was 
given  to  the  liver  changes  observed  in  2  of  the  cases.  Ascites  was 
present  in  2  cases  and  icterus  in  1.  In  the  liver  there  were  no  evidences 
of  necroses  though  degenerative  changes  and  pigment  deposit  were  to 
be  seen  in  the  liver  cells.  Cirrhosis  was  marked.  The  fibrosis  was 
irregular,  often  di\'iding  the  lobule  into  islands.  Regenerative  changes 
were  also  quite  marked.  The  type  of  cirrhosis  was  not  entu'ely  com- 
parable to  either  portal  or  syphilitic  cirrhosis.  The  functional  dis- 
turbances of  the  liver  closely  resembled  portal  cirrhosis.  Splenic 
changes  mainly  resulted  from  portal  stasis.  No  analysis  was  made  of 
the  cerebral  lesions  and  no  explanation  is  offered  for  the  concurrent  liver 
derangement. 
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COMPARATIVE  VALUE  OF  THE  METHODS  OF 
TREATING  TETANUS.i 

By  Charles  Laxgdon  Gibson,  ^I.D., 

SURGEON  TO  THE  FIRST  (cORNELL)  DIVISION  OF  THE  NEW  YORK  HOSPITAL,  NEW  YORK. 

This  study  will  not  deal  with  (1)  the  prophylactic  treatment  of 
tetanus,  (2)  the  surgical  treatment  of  the  wound  or  condition 
underlying  the  tetanus,  (3)  the  general  sedative  treatment.  The 
omission  of  these  subjects  is  not  due  to  any  lack  of  recognition  of 
their  importance  or  necessity,  but  for  the  sake  of  brevity  it  is 
assumed  that  the  last  two  requirements  will  be  carried  out  so  thor- 
oughly as  feasible. 

My  personal  experience  in  the  treatment  of  tetanus  is  limited 
to  8  cases;  3  cases  died  while  5  survived.  Of  these  the  first  2  fatal 
cases  did  not  have  the  benefit  of  the  more  modern  or  radical  methods, 
whereas  the  last  6  are  characterized  by  having  received  antitoxin 
intraspinally.  Of  these  6  cases  so  treated  since  1907  only  1  died,  a 
mortality  of  17  per  cent.  The  following  is  a  history  of  the  cases, 
and  I  add  one  treated  by  my  colleague.  Dr.  J.  C.  Roper,  on  the  First 
Medical  Division  of  the  New  York  Hospital,  which  he  has  kindly 
allowed  me  to  utilize: 

Case  I. — Sarah  B.  Previous  operation  by  me  for  ovarian  cyst. 
Convalescence  normal.  Operation  at  the  General  ]Memorial  Hos- 
pital September  5,    1902,   for  similar  condition.     Convalescence 

'  Read  before  the  American  Surgical  Association,  Washington,  D.  C,  May  10, 
1916. 

VOL.    152,    NO.    6. DECEMBER,    1916. 


782  GIBSON:  METHODS   OF  TREATING  TETANUS 

normal  up  to  September  16;  wound  healed  by  primary  union.  That 
day  pain  in  shoulder  and  back  developed,  with  pain  and  stiffness 
in  masseters.  September  17,  20  c.c.  of  tetanus  antitoxin  was  ad- 
ministered subcutaneously  every  six  hours.  There  was  general 
muscular  twitching.  From  September  17  to  day  of  death,  Sep- 
tember 23,  patient  kept  quiet  with  morphin.  ]\Iuscular  rigidity 
general,  most  pronounced  along  spine.  ]\Iasseters  relaxed  after 
40  c.c.  of  tetanus  antitoxin  had  been  given.  There  is  no  definite 
record  of  the  exact  amount  of  antitoxin  given  or  its  equivalent  in 
units.  Incubation  not  known.  If  infection  began  at  time  of  opera- 
tion it  would  be  eleven  days ;  if  it  were  due  to  liberation  of  tetanus 
organisms  contained  in  the  catgut  allowance  would  have  to  be 
made  for  the  disintegration  of  the  catgut.  Antemortem  tempera- 
ture, 109.8°.  Tetanus  developing  after  an  abdominal  operation 
rarely,  if  ever,  recovers. 

Case  II.- — John  E.  Policeman.  Admitted  to  St.  Luke's  Hospital 
January  28,  1905.    Died  in  twenty-four  hours. 

Present  History.  In  attempting  to  stop  a  runaway  horse  he  was 
thrown  to  the  ground,  cutting  the  little  finger  of  his  right  hand. 
(Exact  date  of  incubation  unkno'WTi,  but  very  acute.) 

Chief  Complaint.     Irrational,  convulsions. 

Physical  Examination.  Head  drawn  back  and  neck  and  back 
rigid.  Jaws  fixed.  Arms  and  legs  are  stiff.  On  dorsal  aspect  of 
terminal  phalanx  of  right  little  finger  there  is  a  lateral  wound. 

Operation.  Amputation  of  little  finger.  Exposure  of  brachial 
plexus  and  injection  of  20  c.c.  of  tetanus  antitoxin  into  nerves. 
Wound  left  open  for  future  similar  injections.  Shortly  after  opera- 
tion patient  had  slight  convulsive  contraction  affecting  entire  body. 
At  1.45  A.M.,  Januarj"  29,  severe  convulsion.  Patient  very  cyanotic. 
9.45  A.M.,  dressing  removed.  20  c.c.  of  tetanus  antitoxin  injected 
into  the  axillary  nerves.  11  a.:m.,  severe  muscular  contraction; 
patient  died. 

Case  III. — Joseph  G.,  aged  forty  years.  Admitted  to  Hudson 
Street  Hospital  May  28,  1907.  D^ischarged  June  23,  1907.  One 
week  before  admission,  while  at  work,  patient  caught  his  right  hand 
in  a  press,  causing  a  severe  compound  fracture  of  the  tip  of  the  right 
thumb  and  the  right  index  finger.  The  index  finger  was  amputated 
at  the  metacarpal  phalangeal  joint,  the  operation  being  done  in  the 
dispensary.  Patient  returned  daily  for  dressings,  and  was  appar- 
ently improving,  when  on  the  day  of  admission  he  complained  of 
stiff  jaw,  being  unable  to  open  his  mouth  more  than  a  half  inch. 
On  ]\Iay  29  the  right  brachial  plexus  was  exposed  under  a  general 
anesthetic  and  60  c.c.  of  tetanus  antitoxin  injected  into  the  nerve 
sheath.  On  May  31  two  20  c.c.  doses  of  tetanus  antitoxin  were  in- 
jected intravenously.  Still  marked  rigidity  of  muscles  of  the  cheeks, 
neck,  and  back.  These  were  repeated  on  June  1.  On  June  2  still 
marked  rigidity  of  back  and  thighs.    Patient  had  involuntary  spasms 


GIBSON:  :METH0DS  of  TREATIXG  TET.ilJUS  783 

of  the  muscles  of  the  thigh,  causing  him  much  pain.  These  spasms 
involved  all  muscles  of  the  lower  extremities.  Patient  was  not  in- 
continent at  any  time.  Did  not  suffer  with  retention.  Could  move 
forearm  freely,  but  movements  of  the  right  shoulder  were  less  free, 
giving  some  discomfort.  From  June  3  to  11,  20  c.c.  of  antitoxin 
was  injected  intravenously  daily  (except  June  6,  8  and  10).  On 
June  12  there  was  marked  improvement.  ^Muscles  of  cheek,  neck, 
and  back  less  irritable  and  spastic.  Thighs  still  rigid  on  slight  pal- 
pation. On  June  15  condition  was  much  better.  There  was  less 
rigidity  in  the  thigh  and  the  patient  could  open  nis  mouth  better  and 
could  flex  the  knees  and  thighs.  Discharged  cured  June  2.3,  Total 
amount  of  antitoxin  260  c.c,  or  19,500  units  (New  York  City  Board 
of  Health),    Incubation  unknowm. 

Case  IV. — Edward  ^NIc,  aged  thirty-four  years.  Admitted  to 
Hudson  Street  Hospital  June  10,  1908.  Discharged  July  2,  1908. 
Incubation  not  known.  About  one  year  ago  an  ulcer  broke  out  on 
the  right  leg.  It  has  been  healed  up  twice  but  recurred.  Slept  last 
night  in  the  park.  Felt  all  right  when  he  went  to  sleep,  but  when  he 
awoke  this  morning  his  legs  felt  stiff  and  numb  as  "if  asleep."  Sat 
a  while  to  rest  them,  and  when  he  started  away  he  fell,  and  because 
of  stiffness  of  his  legs  and  thighs  was  unable  to  rise.  Fomid  by 
ambulance  surgeon  doubled  up  on  the  curbstone.  During  the  day 
he  has  had  no  pain,  but  every  time  he  has  endeavored  to  stand  his 
legs  would  cramp  and  the  muscles  become  tense  and  hard,  also  the 
pectoral  muscles  would  cramp  from  time  to  time.  He  thinks  that 
for  the  past  two  days  he  has  had  difficulty  in  swallowing.  He  had 
nothing  to  eat  all  day  today,  so  did  not  notice  anything  the  matter 
with  his  jaws.  On  June  11,  1500  units  of  tetanus  antitoxin  were 
injected  intravenously.  Two  later  doses  of  1500  units  each.  He 
received  daily  thereafter  until  June  17,  1500  units  of  antitoxin 
(Board  of  Health)  subcutaneously  and  1500  units  intravenously. 
June  18  and  19  the  3000  units  were  all  given  subcutaneously.  On 
June  23  the  patient  was  considered  cured  and  he  was  discharged 
June  30  in  excellent  condition.  Total  amount  of  antitoxin  34,500 
units;  15,000  units  intravenously,  19,500  subcutaneously. 

Case  V. — John  F.,  aged  four  years.  Admitted  to  St.  Luke's 
Hospital  April  1,  1909.  Died  April  11,  1909.  Run  over  by  a  street 
car  and  was  dragged  for  some  distance,  the  wheels  passing  over 
his  left  foot.  Foot  severely  lacerated ;  all  the  phalanges  were  crushed 
and  traumatically  amputated.  Both  femora  were  fractured.  On 
April  6,  amputation  at  the  lower  third  of  the  leg.  April  8,  11.45 
A.M.,  signs  of  tetanus  first  appeared.  7  p.m.,  600  units  of  tetanus 
antitoxin  were  given  intravenously.  At  9.15  p.m.,  under  chloro- 
form anesthesia,  the  anterior  crural  nerve  of  the  left  thigh  and  its 
three  branches  were  exposed.  The  nerve  sheath  was  injected  with 
150  units  of  tetanus  antitoxin.  Sciatic  nerve  on  left  side  exposed 
and  sheath  injected  with  150  units.    April  9,  1500  units  of  antitoxin 
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were  injected  into  the  abdominal  wall.  Patient  unable  to  open  jaws 
at  all.  At  midnight  TTlvii  tetanus  antitoxin  were  given  in  the 
anterior  crural  and  sciatic  nerves.  April  10,  1500  units  were  injected 
into  the  abdominal  wall  (9.30  a.m.);  12  m.,  ITlvii  tetanus  antitoxin 
were  injected  into  the  sheath  of  the  anterior  crural  nerve  on  the  left 
side  and  the  sheath  of  the  sciatic  nerve;  8.30  p.m.,  500  units  of 
tetanus  antitoxin  injected  intravenously;  10.45  p.m.,  800  units  of 
tetanus  antitoxin  were  injected  into  the  abdominal  wall.  Patient 
died  April  11  at  7  a.m.     Incubation  seven  days. 

Case  VL — ^Thomas  B.,  aged  thirtj-two  years.  Admitted  to  the 
Xew  York  Hospital  April  1,  1914.  Discharged  April  30,  1914. 
Incubation  ten  days.  On  day  of  admission  the  patient  was  caught 
between  a  train  and  the  foundation  wall  at  the  Pennsylvania  Sta- 
tion. Extensive  laceration  and  traumatic  amputation  of  all  the 
toes  of  the  right  foot.  Two  days  after  admission  the  toes  were 
amputated.  Ten  days  after  admission  (eight  days  after  operation) 
first  signs  of  tetanus — stiffness  of  jaws.  Antitoxin  treatment  begun 
at  once.    It  consisted  of  the  following: 


Intraneural       Intravenous 

Intramuscular 

Intraspinal 

Subcutaneous 

units. 

units. 

units. 

units. 

units. 

April  11             1,500 

3,500 

3,000 

April  12            5,000 

3,000 

3,000 

10,000 

7000 

AprU  13              

9,000 

8000 

3000 

April  15             

7,500 

April  17             

5,000 

12,500 

38,000 

7000 

8000 

3000 

Total,  68,500  units. 

Also  three  doses,  1  c.c.  (1  per  cent.)  of  carbolic  acid. 

Last  injection  of  antitoxin  given  the  sixteenth  day  after  admission. 
Discharged  twenty-nine  days  after  admission,  cured. 

This  was  a  very  severe  case  with  opisthotonos,  general  convul- 
sions, and  coma.  In  the  single  intraspinal  injection,  done  April  13, 
4  ounces  of  clear  fluid  were  dra\\ii  off  under  marked  increased 
pressure,  followed  by  the  injection  of  8000  units  into  the  spinal 
canal.  It  was  followed  by  a  temperature  of  105.2°  and  temporary 
aggravation  of  symptoms,  but  on  April  16  his  condition  improved 
markedly.  On  April  20  all  sjTiiptoms  disappeared,  his  mouth  could 
be  opened  normally,  and  he  was  discharged  in  excellent  condition 
April  30. 

Case  VH. — Glen  T.,  aged  ten  years.  Admitted  to  the  Xew 
York  Hospital  October  9,  1914.  Incubation  seven  days.  Seven 
days  ago  he  ran  a  nail  into  the  sole  of  his  foot.  On  the  day  of  ad- 
mission the  first  signs  of  tetanus  appeared.  The  family  physician 
administered  one  injection  of  tetanus  antitoxin  and  sent  the  boy  to 
the  hospital.    On  admission  the  jaws  were  tightly  locked;  tempera- 
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ture  100°.  Two  hours  later  8000  units  of  antitoxin  (Board  of  Health) 
were  administered  intraspinally  and  1500  about  the  wcmnd.  Next 
day  the  temperature  was  106°  and  the  patient  had  frequent  general 
convulsions.  Condition  continued  critical,  and  on  October  13,  under 
chloroform  anesthesia,  5000  units  were  injected  intraspinally.  It 
was  noted  that  the  fluid  was  milky  in  appearance.  Temperature 
104°  next  day,  but  on  October  15  all  symptoms  abated  and  he 
improved  rapidly.  On  October  19  he  could  open  his  mouth  nearly 
normally,  and  was  discharged  October  24  rapidly  gaining  in  strength, 
with  all  tetanic  symptoms  and  signs  entirely  gone. 

Summary  of  Antitoxin  Treatment. 


October    9 

October  10 

October  13 

Intraspinal 
units. 

.       .      3000 
.       .      5000 

Intravenous 
units. 

10,000 
9,000 

Subcutaneous 
units. 

1500 

Total,  28,.500  units. 

8000 

19,000 

1500 

Case  VIII. — Henry  S.,  aged  twenty-eight  years.  Admitted  to 
the  New  York  Hospital  September  5,  1915.  Incubation  seven 
days.  History  of  having  fallen  from  a  tree  the  day  before,  a  distance 
of  fifteen  feet,  landing  with  the  right  forearm  outstretched.  Exami- 
nation shows  compound  fracture  of  forearm  with  low  grade  of  in- 
fection. First  signs  of  tetanus  appeared  September  11,  six  days 
after  admission.  Patient  could  not  open  his  mouth.  Under  a  gen- 
eral anesthetic  5000  units  of  tetanus  antitoxin  were  injected  intra- 
spinally, 10,000  units  intravenously,  and  5000  units  subcutaneously. 
Subsequent  intraspinal  injections  done  under  local  anesthesia.  On 
September  27  condition  began  to  improve.  On  October  11  he  could 
open  his  jaws  about  one-half  their  normal  capacity.  On  October  18 
all  eviflence  of  tetanus  had  disappeared,  and  he  was  discharged 
October  31  with  tetanus  cured. 

Summary  of  Antitoxin  Treatment. 


Intraspinal 

Intravenous 

Subcutaneous 

units. 

units. 

imits. 

Sept.  11  .      . 

.       5,000 

10,000 

5,000 

5000  in  vicinity 

Sept.  12  .      . 

.       4,000 

10,000 
12,000 

5.000 

of  ulnar  nerve. 

Sept.  13  .      . 

.       5,000 

10,000 

Sept.  14  .      . 

5,000 

15,000 

Sept.  15  . 

.       5,000 

17.000 

Sept.  16  .      . 

.       5,000 

10,000 

Sept.  18  .      . 

10,000 

15,000 

Sept.  19  .      . 

1,000 

Sept.  20  .      . 

29,000 

15,000 

109,000 

26,000 

Total, 

169,000  units. 
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This  was  a  very  severe  case,  complicated  by  a  very  extensive  and 
severe  compound  fracture. 

Case  IX. — Samuel  X.,  aged  twenty-four  years.  Admitted  to 
the  New  York  Hospital,  service  of  Dr.  J.  C.  Roper,  September  5, 
1915.  Discharged  September  25,  1915.  Incubation  three  days  (?). 
Patient  was  cut  in  palm  of  hand  September  2  (three  days  before 
admission).  Wound  was  dirty,  but  was  well  cleaned  out  and  painted 
with  iodin.  That  evening  pain  between  the  shoulders  came  on  and 
the  first  signs  of  "lock-jaw."  Since  then  these  symptoms  have 
grown  steadily  worse.  On  admission  the  neck  is  very  stiff,  both  for 
lateral  and  anteroposterior  movements.  Cannot  open  the  teeth 
more  than  1.5  cm.  Is  unable  to  swallow.  Xo  history  of  con\^lsions. 
Superficial  wound  about  1.5  cm.  long  on  the  palm  of  the  left  hand. 
X'ot  tender  on  pressure — not  inflamed.  On  day  of  admission,  under 
local  anesthesia,  lumbar  puncture  was  done  with  injection  of  3000 
units  of  tetanus  antitoxin  intraspinally.  This  was  repeated  three 
times — (4500,  4500,  and  5000  units).  After  the  last  injection,  on 
September  8,  he  improved  steadily.  On  September  12  the  patient 
was  up  in  a  chair,  and  was  discharged  September  25,  in  good  con- 
dition. 

Summary  of  Antitoxin  Treatment. 

Intraspinal  Intravenous 

units.  units. 

Sept.    5 1,500  10,500 

Sept.    6 4,500  10,500 

Sept.    7 4,500  10,000 

Sept.    8 5,000  9,000 

Sept.    9 15,000 

Sept.  10 15,000 

Sept.  11 15,000 

15,500  85,000 

Total,  100,500  units. 
Spinal  fluid  culture: 

Sept.  5.     Sterile  five  days. 
Sept.  6.     Sterile  four  days. 

Sept.  7.     Two  spinal  fluid  cultures  in  agar  tubes — both  contaminated — 
Staphylococcus  albus. 

Although  my  personal  experience  is  limited,  I  feel  that  the  main 
reliance  of  the  treatment  of  a  well-marked  case  of  tetanus  should 
be  along  the  lines  employed  in  these  last  4  cases,  a  combination 
of  intraspinal  and  intravenous,  also  at  the  onset,  local  injection 
at  the  site  of  infection.  With  the  more  radical  localization  of  the 
antitoxin  in  the  nerve  centers  by  the  intraspinal  method  it  seems 
to  me  unnecessary  to  make  intraneural  injections,  and  particularly 
if  that  procedure  requires  the  administration  of  a  general  anesthetic 
and  the  time  necessary  for  the  careful  dissection  and  exposure 
of  the  nerves.  ^^Tlile  the  line  of  treatment  outlined  above  impresses 
me  most  favorably,  I  realize  that  there  are  many  divergent  opin- 
ions, and  that  it  is  dangerous  to  draw  conclusions  from  a  limited 
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number  of  cases  even  though  successful.  Statistics  regarding  the 
favorable  results  of  any  kind  of  treatment  for  tetanus  are  open  to 
all  the  objections  attending  statistical  information.  Undoubtedly 
the  cases  of  tetanus  vary  very  greatly  in  their  severity.  Certain 
cases  might  really  be  classified  as  hyperacute,  and  it  is  doubtful  if 
they  will  ever  give  favorable  results.  Others  are  distinctly  of  a  very 
mild  or  chronic  t}n^e;  sometimes  of  a  recurring  type.  Generally 
speaking  the  period  of  incubation  has  a  general  prognostic  import; 
that  is,  short  incubations  seem  to  give  rise  to  consistently  severe 
symptoms,  and  vice  versa,  but  even  with  thio  standard  as  a  basis 
there  are  a  good  many  sources  of  error.  An  important  factor  is  the 
severity  of  the  underlying  wound  or  injury  and  the  kind  of  treatment 
it  receives  or  can  receive.  For  that  reason  it  is  difficult  or  impos- 
sible to  make  any  very  satisfactory  deductions  from  the  experience 
obtained  in  the  treatment  of  tetanus  by  wounds  inflicted  in  war 
where  the  element  of  infection,  surgical  treatment,  and  after  care 
play  such  a  vital  part.  Therefore  it  seems  that  more  logical  deduc- 
tions can  be  obtained  from  observation  of  cases  of  tetanus  occurring 
in  civil  life.  The  nature  of  the  remedial  agents  employed  may 
also  vary  greatly,  particularly  as  regards  the  strength  of  the  anti- 
toxin. In  this  country  we  shall  soon  have  a  pretty  definite  standard, 
thanks  to  the  extraordinarily  efficient  and  intelligent  work  of  stand- 
ardization of  such  agents  by  the  United  States  Public  Health 
Service  and  the  increasing  facilities  for  obtaining  reliable  prepara- 
tions of  antitoxin  manufactured  by  State  and  municipal  authorities 
in  conformity  with  such  standards.  It  has  been  shown  by  a  number 
of  observers  that  many  preparations  of  tetanus  antitoxin,  especially 
those  made  abroad,  vary  tremendously  in  their  strength  and  com- 
position, and  it  would  be  manifestly  impossible  for  a  foreigner  to 
utilize  the  recommendations  contained  in  this  paper  without  com- 
paring the  relative  strength  of  the  preparations  at  his  disposal. 

The  Standard  of  Mortality.  Broadly  speaking,  we  ought 
to  be  able  to  establish  two  periods  for  our  observations;  one  before 
the  introduction  of  any  so-called  specific  treatment,  the  treatment 
then  being  limited  to  the  administration  of  a  sedative  whose  neces- 
sity has  always  been  recognized.  We  have  two  important  statistics 
covering  that  era  in  the  mortality  of  tetanus;  during  the  Civil  War 
89.3  per  cent,  and  the  Franco-Prussian  War  90  per  cent.  These 
observations,  however,  fall  within  the  preantiseptic  era.  The  paper 
of  Ashhurst  and  John^  (which  contains  the  most  satisfactory  and 
intelligent  exposition  of  the  subject  up  to  date)  gives  a  series  of  435 
cases  from  1897  to  1911,  contributed  by  thirteen  authors,  with  a 
mortality  of  66  per  cent.  Another  and  most  important  factor  is  the 
promptness  with  which  treatment  is  begun.  It  is  my  belief,  though 
quite  impossible  to  state  it  statistically,  that  this  element  is  a  most 

-  Am.  Jour.  Med.  Sci.,  June,  1913. 
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important  factor,  and  I  recommend  breaking  all  speed  laws  to  carry 
it  out.  We  should  be  fully  as  prompt  as  in  the  treatment  of  an  acute 
perforation  of  the  gastro-intestinal  tract.  In  a  small  proportion 
of  cases  it  ma}'  be  possible  to  recognize  preliminary  manifestations 
before  the  disease  asserts  itself  in  its  classical  manifestations. 
Localized  cramps  or  twitching  of  the  extremities  may  be  recog- 
nized if  anticipated.  In  20  per  cent,  of  cases  it  is  stated  that  trismus 
is  not  the  first  symptom.  The  recognition  of  tetanus  bacilli  in  the 
wound  and  the  possible  development  of  diagnostic  serum  reactions 
should  be  of  assistance. 

Choice  of  Treatment.  The  number  of  remedial  measures 
suggested  is  almost  infinite.  Three  stand  out  today  from  all  others, 
namely,  antitoxin,  magnesium  sulphate,  and  carbolic  acid.  Only 
these  three  will  receive  here  any  serious  consideration. 

It  may  be  interesting  to  study  the  various  forms  of  treatment 
now  being  used  in  the  European  war,  although  a  study  of  results 
will  have  to  be  deferred  till  accurate  reports  can  be  collected. 

Treatment  of  Tetanus  in  the  Present  European  War. 
One  obtains  the  impression  that  at  present  (1916)  the  amount  of 
tetanus  is  not  very  great,  notwithstanding  that  the  trench  fighting 
and  the  severe  cold  with  its  consequent  frost-bites  would  favor 
its  development.  There  appears  to  have  been  a  good  deal  of 
tetanus  in  the  early  conflict,  but  the  increasing  prophylactic  treat- 
ment with  antitoxin  now  seems  to  be  keeping  it  in  check. 

One  finds  as  much  diversity  in  the  treatment  of  tetanus  in  military 
life  as  in  civil,  and  the  customs  seem  to  vary  largely  in  the  various 
countries. 

Treatment  of  Tetanus  in  England.  The  most  satisfactory 
exposition  of  the  treatment  is  contained  in  a  little  booklet  Memo- 
randum un  the  Treatment  of  Injuries  in  War,  Based  on  Experience 
of  the  Present  Campaign,  July,  1915,  published  by  the  Royal  Army 
Medical  Corps.  It  is  given  in  full,  as  it  seems  to  be  the  best  single 
comment  on  the  methods  available.  It  will  be  noted  that  the  ad- 
ministration of  tetanus  antitoxin,  and  particularly  the  intraspinal 
method,  is  the  method  of  choice: 

"Tetanus.  The  heavily  manured  soil  of  the  districts  in  which 
fighting  hag  occurred  frequently  contains  the  spores  of  tetanus 
bacilli;  these,  in  many  wounds,  are  driven  deep  into  the  tissues 
and  may  find  there  the  anaerobic  conditions  suitable  for  their  de- 
velopment. Should  the  bacilli  establish  themselves  in  such  a  wound 
they  give  rise  to  toxins  which  have  a  great  affinity  for  nervous 
tissues  and  produce  the  well-known  symptoms  of  the  disease. 

"Prevention.  A.  General  Measures.  The  steps  advocated  in 
other  parts  of  this  pamphlet  for  the  cleaning,  dressing  and  drainage 
of  freshly  received  wounds,  as  well  as  for  their  appropriate  surgical 
treatment,  with  a  view  to  minimizing  the  risks  of  sepsis,  are  those 
which,  if  fully  carried  out,  will  also  minimize  the  risk  of  tetanus. 
They  need  not,  therefore,  be  further  described  here. 
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"B.  Special  Measures.  These  resolve  themselves  into  the  pro- 
phylactic use  of  tetanus  antitoxin,  a  proceeding  of  well-established 
value. 

"Prophylactic  Use  of  Tetanus  Antitoxin.  Since  in  the  first  two 
months  of  the  war  more  cases  of  tetanus  occurred  than  had  been 
anticipated,  either  by  ourselves  or  our  Allies,  it  was  decided  to 
direct  that  a  preventive  dose  of  serum  should  be  given  to  every 
wounded  man  in  place  of  leaving  this,  as  had  been  done  at  first, 
to  the  discretion  of  the  medical  ofBcer.  The  results  have  been 
excellent,  and,  in  the  last  six  months,  there  have  only  been  36 
cases  of  the  disease  among  those  who  received  a  preventive  dose 
of  serum  within  twenty-foiu*  hours  of  being  wounded.  That  this 
is  not  due  to  the  possible  absence  of  the  cause  of  infection  from 
the  soil  is  clear  from  the  following  facts:  (1)  Bacteriological  exami- 
nation of  the  wounds  has  often  proved  the  presence  of  tetanus 
bacilli,  although  no  tetanic  symptoms  have  followed.  (2)  Many 
instances  of  slight  trismus,  or  of  localized  tetanic  spasms  of  a  muscle 
or  a  group  of  muscles,  have  been  reported,  without  the  subsequent 
development  of  generalized  tetanus.  (3)  Thirty-four  cases  of 
severe  tetanus  have  been  reported  in  this  period  among  the  very 
small  fraction  of  wounded  men  who,  for  one  reason  or  another,  had 
not  received  a  preventive  dose  of  the  serum  within  twenty-four 
hours.  (4)  A  considerable  number  of  wounded  horses  continue  to 
develop  the  disease. 

"The  general  use  of  preventive  inoculation  of  the  serum  has  also 
had  an  effect  on  the  severity  of  the  symptoms  if,  in  spite  of  the 
preventive  dose,  the  disease  should  subsequently  develop.  For 
example,  of  the  34  cases  mentioned  above,  which  did  not  have  a 
preventive  dose  within  twenty-four  hours,  32  died,  a  case  mortality 
of  94.1  per  cent.;  whereas  of  the  36  cases  which  occurred  among 
the  enormously  larger  class  of  wounded  who  had  received  a  prevent- 
ive dose,  28  died,  a  case  mortality  of  77.7  per  cent. 

"The  preventive  dose  of  500  units  should  be  given  subcuta- 
neously  at  a  distance  from  the  wound  at  the  earliest  possible  moment, 
and  the  fact  of  inoculation,  as  well  as  the  size  of  the  dose,  should 
invariably  be  recorded  on  the  'tally.'  In  severe  wounds  medical 
officers  not  infrequently  give  1500  units;  there  is  no  objection  to 
this,  but  at  the  same  time  there  is  no  evidence  that  the  smaller 
dose  is  insufficient  if  given  promptly. 

"It  should  be  remembered  that  injuries  other  than  those  caused 
by  bullets  or  shells  may  also  become  infected;  several  fatal  cases 
have  followed  trivial  injuries,  for  which  the  soldier  did  not  report 
sick  at  the  time,  and  others  have  followed  on  the  gangrene  due  to 
frost-bite.  It  would  be  wise  to  give  a  preventive  dose  in  all  instances 
in  which  the  danger  of  infection  of  a  wound  with  contaminated  soil 
may  be  presumed  to  exist. 
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"Several  different  preparations  of  tetanus  antitoxin  are  in  use. 
These  have  ail  been  recently  tested,  and  in  each  case  they  were 
found  to  contain  at  least  the  number  of  units  claimed. 

"  (The  question  of  Anaphylaxis  is  dealt  with  below.) 

"Influence  of  the  Duration  of  the  Incubation  Period  on  tJie  Severity 
of  the  Attack.  The  general  experience  has  been,  as  was  to  be  ex- 
pected, that  the  shorter  the  interval  between  the  receipt  of  the 
wound  and  the  appearance  of  the  swiptoms  the  smaller  the  chance 
of  recovery.  At  the  same  time,  cases  have  recovered  in  which 
the  symptoms  appeared  six  days  after  the  wound,  and  cases  have 
proved  fatal  where  nineteen  days  had  elapsed.  ^The  average  incu- 
bation period  of  43  fatal  cases  was  8.83  days,  and  that  of  26  cases 
which  recovered  11.57  days. 

"Treatment  When  the  Disease  is  Established.  A  careful 
study  has  been  made  of  179  cases  in  which  certain  particulars 
which  had  been  called  for  were  furnished.  Of  these  179  cases, 
140  have  died,  a  case  mortality  of  78.2  per  cent.  Although  this 
figure  is  disappointingly  high,  it  must  not  be  forgotten  that  the 
majority  of  these  cases  were  also  suffering  from  severe  forms  of 
sepsis,  and  in  a  considerable  number  of  them  the  reporting  officer 
stated  that  the  tetanic  symptoms  had  completely  subsided  under 
treatment,  the  patient  dying  from  septicemia,  gangrene,  secondary 
hemorrhage,  or  other  causes. 

"A.  Local  and  Surgical  Measures.  Steps  should  be  taken  to 
open  up  and  clean  the  wound,  if  this  has  not  already  been  done, 
and  the  freest  possible  drainage  should  be  secured.  The  local 
application  of  strong  antiseptics,  swabbing  with  pure  carbolic 
acid,  the  free  use  of  hydrogen  peroxide,  and  similar  measures, 
have  been  tried,  but  appear  to  have  had  little  influence  on  the 
course  of  the  disease.  Surgical  interference  of  a  grave  nature, 
such  as  amputation  of  a  limb,  has  been  carried  out  in  a  number 
of  instances;  but  such  cases  have  almost  always  died,  though  not 
necessarily  from  the  severity  of  the  tetanic  symptoms. 

"B.  General  Measures.  The  patient  should  be  kept  in  a  per- 
fectly quiet  and  darkened  room,  maintained,  as  far  as  possible, 
at  an  equable  temperature.  The  avoidance  of  all  external  stimuli, 
likely  to  start  a  spasm,  is  to  be  aimed  at,  and  some  have  advocated 
the  bandaging  of  the  eyes,  the  plugging  of  the  ears  with  wool,  the 
placing  of  the  feet  of  the  bed  on  rubber  disks,  etc.,  with  this  object 
in  view.  It  is  of  great  importance  to  maintain  the  strength  of  the 
patient  by  means  of  adequate  fluid  nourishment,  given  in  small 
quantities  at  frequent  intervals,  and  by  the  rectum  if  swallowing 
tends  to  induce  spasm. 

"C.  Use  of  Anesthetics  and  Sedatives.  As  regards  the  former, 
chloroform  is  most  commonlj^  used,  though  ether  has  been  preferred 
by  some,  especially  when  required  for  a  small  operation  or  for  the 
dressing  of  a  painful  wound.    Their  value  is  well  recognized.    As 
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sedatives,  chloral  hydrate,  potassium  bromide,  and  morphin  are 
most  frequently  used  for  the  purpose  of  controlling  spasm,  the  first 
named  being  the  most  valuable.  They  are  of  undoubted  value  in 
this  direction,  but  do  not  appear  to  modify  the  course  of  the  disease 
to  any  great  extent.  Too  frequent  or  too  large  doses  may  do  harm. 
Chloretone,  in  doses  of  30  to  40  grains  in  olive  oil,  given  by  the 
rectum,  has  been  well  spoken  of  for  the  same  purpose  of  controlling 
spasm. 

"D.  Carbolic  Acid  Method.  This  has  been  given  a  trial  in  a 
considerable  number  of  cases,  usually  in  combination  with  tetanus 
antitoxin,  but  the  results  have  been  disappointing.  The  dosage 
must  be  considerable  and  the  treatment  must  be  kept  up  well  into 
convalescence;  in  one  case  a  relapse  was  reported  to  have  followed 
its  abrupt  discontinuance.  The  following  strengths  of  carbolic  acid 
have  been  recommended : 

I.  20  c.c.  doses  of  a  1  per  cent,  solution. 
II.  20  minim  doses  of  a  2  per  cent,  solution. 
III.  2  c.c.  doses  of  a  5  per  cent,  solution. 

"The  inoculations  are  made  either  subcutaneously  or  intra- 
muscularly every  three  or  four  hours,  the  interval  between  the 
doses  being  lengthened  as  the  spasms  diminish  in  frequency.  In 
no  case  has  any  local  trouble  been  reported,  nor  has  carboluria 
followed  even  large  and  frequently  repeated  doses. 

"E.  Magnesium  Sidphate.  Three  methods  of  employing  this 
drug  have  been  advocated:  (a)  The  subcutaneous  inoculation 
of  doses  of  2  c.c.  of  a  25  per  cent,  solution.  (6)  The  subcutaneous 
inoculation  of  large  quantities  of  a  more  diluted  solution,  Greely 
recommending  the  injection  of  a  1  to  2  per  cent,  solution  in  quan- 
tities varying  from  1  pint  to  1  quart  every  three  hours,  according 
to  the  severity  of  the  case,  (c)  The  intrathecal  method.  For  this 
Philips  advises  the  inoculation  of  a  25  per  cent,  solution,  after 
withdrawing  some  of  the  cerebrospinal  fluid,  1  c.c.  being  given 
for  each  25  pounds  of  body  weight,  corresponding  to  5  or  6  c.c. 
for  a  man  of  average  size.  The  head  of  the  bed  should  be  propped 
up  after  the  operation.  The  advocates  of  this  method  claim  that  it 
gives  relief  from  pain,  controls  spasm,  and  ensures  sleep.  It  has 
been  used  in  this  war  chiefly  by  the  intrathecal  method,  but,  like 
carbolic  acid,  has  not  proved  reliable. 

"F.  Tetanus  Antitoxin.  This  is  the  only  treatment  as  to  the 
employment  of  which  there  has  been  anything  like  general  agree- 
ment. It  has  been  used  in  one  form  or  another  in  almost  every 
case,  and  when  cure  has  resulted  it  has  commonly  been  given 
the  credit.  Whatever  method  be  employed  it  is  clear  that  three 
general  principles  must  be  observed  to  obtain  the  best  results: 
(1)  It  must  be  employed  at  the  earliest  moment  possible;  a  dose 
of  1000  to  1500  units  given  at  a  time  when  there  is  little  more  than 
a  fear  that  tetanus  may  develop,  may  influence  the  com*se  of  the 
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disease  favorably.  (2)  It  must  be  given  in  large  doses,  and  these 
should  be  frequently  repeated  until  the  s^\Tnptoms  show  definite 
signs  of  amelioration.  (3)  It  must  be  kept  up,  although  in  smaller 
and  less  frequent  doses,  well  into  convalescence,  in  order  to  obviate 
the  tendency  to  relapse. 

"The  most  favorable  results  appear  to  have  been  obtained  by 
the  employment,  in  the  first  instance,  of  the  intrathecal  com- 
bined with  the  intravenous  methods,  the  subcutaneous  method 
being  used  to  reinforce  the  others  in  the  succeeding  days  or  to 
replace  them  as  the  symptoms  diminish  in  intensity. 

"Dosage.  An  initial  intrathecal  dose  of  3000  units  followed  by 
the  intravenous  injection  of  doses  ranging  between  5000  and  20,000 
units,  according  to  the  severity  of  the  symptoms,  has  been  reported 
in  many  instances  to  have  had  a  favorable  effect.  In  severe  cases 
the  intrathecal  dose  of  3000  units  may  be  repeated  the  next  day. 
The  subsequent  indications  as  to  dosage  depend  upon  the  progress 
of  the  case;  if  this  is  favorable  the  above  methods  may  be  supple- 
mented or  replaced  by  the  subcutaneous  one,  doses  of  from  5000  to 
10,000  units  being  given  every  day  or  every  second  day. 

"Anaphylaxis.  S\Tnptoms  of  this  grave  condition  are  well 
knowm  in  animals  to  follow  the  administration  of  a  second  dose 
of  the  same  serum  when  the  lapse  of  time  between  the  two  doses 
exceeds  ten  or  twelve  days.  There  was  some  reason  to  fear  its 
occurrence  in  men  who  had  received  a  preventive  dose  of  tetanus 
serum  after  being  wounded,  and  who,  on  account  of  the  develop- 
ment of  the  disease  after  an  interval  of  twelve  days  or  more,  were 
given  therapeutic  doses  of  the  same  serum.  Again,  a  large  number 
of  men  who  have  returned  to  the  front  after  recovery  from  a  wound 
are  again  wounded,  and  the  question  has  been  raised  as  to  the 
possible  danger  of  giving  another  preventive  dose  of  serum  after 
an  interval  of  some  weeks  or  months.  It  is,  however,  well  known 
that  man  is  much  less  sensitive  to  anaphylaxis  than  the  guinea-pig 
and  the  rabbit,  and  this  has  been  fully  borne  out  by  the  experience 
of  the  war.  In  spite  of  close  inquiries  on  the  subject  no  certain 
instance  of  true  anaphylaxis  has  been  recorded.  The  few  cases 
which  have  been  mentioned  in  reports  have,  on  investigation,  turned 
out  to  be  instances  of  serum  sickness  and  to  have  had  no  grave 
results.  It  does  not,  therefore,  appear  to  be  justifiable  to  with- 
hold the  serum  in  the  case  of  a  man  wounded  for  the  second  time; 
at  all  events,  it  appears  better  to  run  the  small  and  chiefly  theo- 
retical danger  of  anaphylaxis  than  the  very  grave  one  of  tetanus. 

"  In  cases  in  which  there  is  reason  to  fear  the  occurrence  of  ana- 
phylactic shock,  various  procedures  have  been  recommended  to 
lessen  the  danger.  The  majority  of  these  are  "fractional"  methods 
of  administering  the  serum,  a  preliminary  inoculation  of  2  or  3 
drops  of  the  serum  being  given,  in  dilution,  followed  in  five  minutes 
by  a  dose  of  0.5  c.c.     If  no  untoward  symptoms  result  it  is  said 
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that  the  full  dose  may  safely  be  inoculated  ten  minutes  later.  A 
similar  fractional  method  has  been  advised  if  the  intrathecal  methods 
are  selected,  but  there  has  been  no  opportunity  of  judging  of  their 
value.  Administration  of  the  serum  under  chloroform  anesthesia 
is  also  said  to  lessen  the  danger.  If  symptoms  of  shock  should 
develop  in  spite  of  these  precautions,  adrenalin  has  been  stated  to 
be  useful,  given  intravenously  in  high  dilution  if  the  symptoms  are 
urgent,  h^podermically  in  less  urgent  condition  in  doses  of  a  few 
minims  of  a  1  to  1000  solution." 

Treatment  of  Tetanus  in  Italy.  Dr.  Carlo  Savini,  of  Xew 
York  City,  who  has  recently  returned  from  the  Italian  war  zone, 
writes  under  date  of  October  22,  1915,  as  follows: 

"The  consensus  of  opinion  in  Italy  seems  to  be  very  favorable 
to  the  Bacelli  treatment  of  tetanus.  It  is  claimed  to  give  only 
17  per  cent,  mortality,  while  the  symptomatic  (or  expectant) 
and  the  antitetanic  serum  treatment  give  from  50  per  cent,  to 
78  per  cent,  mortality. 

In  the  war  zone  the  prophylactic  injection  of  antitetanic  serum 
is  compulsory  for  all  the  wounded,  and  I  was  told  that  very  few 
cases  of  tetanus  are  found. 

The  treatment  of  tetanus  is  left  to  the  judgment  of  each  doctor, 
and  it  is  not  possible  now  to  state  how  often  the  Bacelli  treatment 
is  being  used  and  what  the  results  are. 

In  conclusion,  in  Italy  everybody  agrees  in  the  prophylactic 
value  of  the  serum.  In  the  therapy  of  tetanus  the  treatment 
of  Bacelli  seems  to  be  the  most  favored;  next  is  the  treatment 
with  injection  of  magnesium  sulphate  solution,  and  last  the  treat- 
ment with  antitetanic  serum." 

Professor  R.  Bastianelli  writes  under  date  of  December  12,  1915: 

"I  am  not  able  to  answer  satisfactorily  your  question  about 
the  treatment  of  tetanus  in  Italy.  The  present  war  has  given 
ample  occasion  to  collect  experience  on  that  argument,  but  the 
results  are  not  yet  tabulated.  Prior  to  the  war,  Bacelli's  method 
was  used  extensively  by  us  and  the  reports  have  been  satisfactory. 
It  is  possible,  however,  that  many  unfavorable  cases  have  not 
been  reported.  The  antitoxic  method,  either  with  Tizzoni's  anti- 
toxin or  with  Behring's  serum,  has  been  employed  extensively, 
and  so  far  as  I  know  with  rather  good  results  in  cases  with  late 
onset  and  slow  course,  while  in  the  so-called  acute  cases  the  results 
have  been  very  poor  and  in  my  experience  constantly  bad.  I  have 
used  the  serum  intravenously  and  intraspinally  at  the  same  time, 
giving  also  large  doses  of  chloral  and  intramuscular  injections  of 
magnesiiun  sulphate." 

Treatment  of  Tetanus  in  France.  In  France  there  is  also 
no  distinct  line  of  treatment.  October  11, 1915,  Dr.  Charles  Walther 
writes  me: 

"I  find  it  difficult  to  give  you  exact  information,  as  I  doubt 
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if  there  is  a  single  method  of  treatment  of  tetanus  which  is  generally 
accepted.  In  addition  to  the  classical  treatment  by  heat,  dark 
room,  administration  of  chloral,  I  find  there  is  a  tendency  to  employ 
more  and  more  antitetanic  serum  in  large  doses,  40  to  50  to  60  cm. 
daily  subcutaneously  or  intravenously.  Intraspinal  injections  in 
considerable  amounts,  between  40  and  60  c.c,  every  second  day, 
with  head  and  trunk  lowered,  seem  to  have  given  good  results. 
Personally,  I  have  had  a  certain  number  of  successes  in  the  intra- 
venous and  subcutaneous  injections  of  antitoxin  in  large  amounts, 
particularly  of  peripharyngeal  injections  in  the  subhyoid  region  at 
the  base  of  the  tongue, 

"I  believe  I  was  the  first,  fourteen  years  ago,  to  make  intra- 
spinal injection  of  antitetanus  serum  in  a  case  at  the  La  Pitie 
Hospital.  I  have  personally  no  experience  in  the  use  of  magnesium 
sulphate  or  carbolic  acid." 

Treatment  of  Tetanus  in  Belgium.  The  treatment  most 
favored  by  Dr.  Depage  when  I  saw  him  in  February,  1915,  was 
the  antitetanus  toxin,  but  I  do  not  think  he  ever  used  it  intra- 
spinally. 

I  have  not  heard  directly  from  the  other  fronts  and  can  only 
surmise  as  to  themethods  employed.  Stolbnyak  states,  in  the Russkiy 
Vrach,  Petrograd,  summarized  in  the  Journal  of  the  American 
Medical  Association,  January  15,  1916,  page  232: 

"The  best  symptomatic  results  were  obtained  with  chloral 
hydrate,  from  1  to  7  gms.  daily  given  by  the  mouth  or  rectum. 
For  spasmodic  contracture  of  the  intestines  and  bladder  hj^jodermic 
injection  of  from  0.5  to  1  gm.  of  a  pituitary  extract  gave  good 
results.  Warm  baths  at  100°  F.  also  proved  effectual  in  symp- 
tomatic treatment.  No  benefit  could  be  detected  from  treat- 
ment with  antitetanus  serum,  intravenous  or  intraspinal;  from 
3  per  cent,  phenol  solution;  suspensions  of  pigs'  brains;  calcium 
lactate  three  times  daily  in  doses  of  30  drops  of  a  10  per  cent, 
solution,  or  from  magnesium  sulphate  in  hypodermic  injections 
of  from  2  to  14  c.c.  of  a  25  per  cent,  solution,  or  by  intraspinal 
injection  of  15  c.c.  of  a  10  per  cent,  solution." 

In  Germany  the  treatment  seems  to  be  most  varied,  and  includes 
a  number  of  methods  which  would  seem  to  have  little  but  their 
novelty  to  recommend  them.  Violet  light,  salvarsan,  ascitic  fluid 
from  cured  patients,  emulsion  of  pigs'  brains,  intravenous  injections 
of  ether,  etc. 

The  method  which  seems  to  be  most  in  favor  is  the  magnesium 
sulphate  treatment,  particularly  when  injected  into  the  spinal 
canal.  Kocher's  favorable  report  on  its  use  seems  to  be  responsible 
for  its  popularity. 

Comparative  Claims  of  Antitoxin  Treatment,  Magnesium 
Sulphate  and  Carbolic  Acid.  As  has  been  stated  before,  it 
seems  quite  impossible  at  present  to  establish  anything  like  a 


GIBSON:   METHODS   OF  TREATING   TETANUS  795 

statistical  investigation  with  any  hope  of  accurate  results.  Only 
if  very  large  groups  treated  under  similar  conditions  should  show 
marked  discrepancy  in  results  would  it  be  safe  to  draw  any  deduc- 
tions. 

The  Antitoxin  Treatment.  The  antitoxin  treatment  may 
be  divided  into  (a)  subcutaneous  administration,  (b)  intravenous, 
(c)  intraspinal,  (d)  intraneural,  (e)  intracerebral.  The  last  method 
we  can  dismiss,  as  it  is  no  longer  employed,  and  gave  very  bad 
results;  the  other  methods  promise  better. 

(a)  The  subcutaneous  method,  it  is  believed,  lacks  efficiency 
and  should  be  used  only  as  an  adjuvant  to  the  other  methods. 

(6)  The  intravenous  administration  is  a  distinct  advance  as 
regards  efficiency  and  rapidity  of  results.  My  belief  is,  however, 
that  it  should  be  considered  as  an  accessory  rather  than  the  main 
line  of  treatment. 

(c)  The  intraspinal  method  appeals  to  me  as  complying  most 
with  the  indications,  namely,  locating  the  antitoxin  most  directly 
to  the  lesion  itself.  Ashhiu'st  and  John  have  presented  conclusively 
the  evidence  that  the  toxin  of  tetanus  reaches  the  spinal  cord  by 
the  peripheral  nerves.  They  state  that  "the  nearer  the  toxin  gets 
to  the  spinal  cord  the  more  impregnably  intrenched  does  it  become 
in  the  nerve  tissue." 

It  is  not  easy  to  determine  who  was  the  first  responsible  for  the 
idea  of  injecting  the  antitoxin  intraspinally.  I  find  no  mention 
of  it  prior  to  Schultze's  article  in  the  Grenzgehiete  der  Medizin 
und  Chirurgie. 

Personally,  I  have  been  much  impressed  with  the  evidence 
furnished  by  the  experimental  work  and  clinical  results  of  Dr. 
W.  H.  Park  and  Dr.  j\I.  Nicoll,  Jr.,  from  the  laboratory  of  the 
New  York  Cit}'  Board  of  Health.  I  may  state  that  in  all  my 
successful  cases  here  reported  the  treatment  has  been  conducted 
entirely  on  the  lines  laid  down  by  these  gentlemen  and  with  their 
advice  and  cooperation.  In  the  Journal  of  the  American  Medical 
Association,  June  12,  1915,  Nicoll  reports  20  cases  treated  with 
the  chief  reliance  on  intraspinal  injections,  with  4  deaths.  These 
cases  represent  an  average  severity,  were  under  the  care  of  different 
physicians  and  under  varying  conditions. 

They  recommend  (1)  from  3000  to  5000  units  in  the  lumbar 
region  of  the  spinal  canal,  preferably  under  an  anesthetic,^  the 
volume  of  fluid  injected  being  brought  up  to  10  or  15  c.c.  by  the 
addition  of  sterile  or  normal  saline,  the  exact  amount  being  regu- 
lated to  the  age  of  the  patient  and  the  amount  of  spinal  fluid  with- 
drawn; (2)  10,000  intravenously  at  the  same  time;  (3)  repetition 

'  This  recommendation  of  the  author,  I  think,  will  be  only  exceptionally  necessary, 
e.  g.,  in  the  case  of  children.  It  is  important  to  remember  this  fact  as  the  recommenda- 
tion to  give  an  anesthetic  might  deter  some  from  utilizing  this  valuable  method. — 
C.  L.  G. 
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of  the  intraspinal  dose  in  twenty-four  hours;  (4)  subcutaneous  dose 
of  10,000  units  three  or  four  days  later. 

The  above  directions  may  suffice  in  a  case  of  ordinary  severity, 
but  we  believe  that  many  cases  will  have  to  receive  more  anti- 
toxin intraspinally  than  the  two  injections  recommended  and  a 
good  deal  more  intravenously.  Case  VIII  received  6  injections, 
29,000  units  of  antitoxin  intraspinally  and  antitoxin  in  other  forms 
up  to  169,000  units. 

I  am  inclined  to  think  that  in  the  future  we  shall  use  greater 
amounts  of  antitoxin  intraspinally  and  especially  in  the  initial 
dose.  Dr.  Boyd,  of  Springfield,  recently  reported  a  case  of  a  young 
child  in  which  treatment  was  begun  at  the  end  of  a  week,  the  child 
being  then  apparently  moribund.  Under  an  initial  dose  of  15,000 
units  intraspinally  the  patient  made  a  prompt  response  and  good 
recovery.  I  am  inclined  to  think  that  in  future  cases  of  great 
severity  I  shall  also  begin  with  as  large  or  possibly  even  larger 
dose. 

In  a  mild  case  some  question  may  arise  as  to  whether  more  than 
the  initial  intraspinal  dose  should  be  administered.  If  improve- 
ment becomes  manifest  at  once  the  second  intraspinal  dose  may 
be  well  withheld,  but  the  antitoxin  intravenously  should  be  admin- 
istered daily  until  the  improvement  is  certain.  A  guide  to  the  neces- 
sity for  antitoxin  treatment  may  be  had  in  estimating  the  antitoxic 
contents  of  the  blood.  This  procedure,  however,  requires  the 
cooperation  of  an  expert  worker,  and  is  time-consuming  and  not 
really  necessary.  There  is  probably  very  little  danger  in  overdoing 
the  dosage  so  long  as  active  s\Tnptoms  of  tetanus  are  present.  The 
fluid  withdrawn  from  the  spinal  canal  after  the  preliminary  injection 
of  antitoxin  has  a  milky  tinge,  but  was  found  in  our  cases  to  be  quite 
sterile. 

(d)  If  we  accept  the  value  of  the  intraspinal  injection  of  anti- 
toxin there  seems  to  be  little  call  for  intraneural  injections  which 
some  fifteen  years  ago  were  extensively  employed  and  apparently 
with  an  improvement  over  the  then  commonly  used  methods. 
Unless  better  evidence  can  be  furnished  of  the  value  of  intraneural 
injections  they  can  be  eliminated,  for  they  require  the  performance 
of  a  formal  operation  under  an  anesthetic  which  in  the  patient's 
grave  condition  is  inadvisable,  besides  being  a  more  formidable 
procedure  than  the  simple  injection  intraspinally.  If  we  accept 
the  doctrine  that  the  intraneural  injection  is  superfluous  we  can 
also  apply  this  dictum  to  the  amputation  of  an  extremity. 

Magnesium  Sulphate.  This  treatment  was  originated  in  the 
United  States  by  ]Meltzer  and  iVuer.  In  the  Journal  of  the  Ameri- 
can Medical  Association,  March  25,  1916,  INIeltzer  writes  of  the 
"Inhibitory  Properties  of  Magnesium  Sulphate  and  their  Thera- 
peutic Application  in  Tetanus."    He  says : 

"The  action  may  appear  to  some  as  merely  a  sjTnptomatic 
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one;  it  relieves  the  con^allsion.  But  even  if  this  v/ould  be  indeed 
its  only  favorable  effect,  it  would  be  of  inestimable  value,  since 
the  suffering  in  tetanus  and  the  fatal  outcome  of  this  horrible 
disease  is  nearly  exclusively  due  to  the  consequences  of  the  tetanic 
sjinptoms.  And  I  may  assert  that  no  other  remedy  is  capable 
of  relieving  the  furious  symptoms  to  such  a  satisfactory  degree 
as  do  the  injections  of  magnesium  sulphate." 

Magnesium  sulphate  can  be  administered  intraspinally,  sub- 
cutaneously,  intravenously,  intramuscularly  plus  ether  inhalation. 
Meltzer  summarizes  the  treatment  as  follows : 

"The  best  general  plan  for  treatment  of  tetanus  would  seem 
to  be  as  follows : 

"In  each  and  every  case  of  tetanus,  1.2  c.c.  of  a  25  per  cent, 
solution  of  magnesium  sulphate  should  be  given  by  subcutaneous 
injection  three  or  foiu"  times  a  day  throughout  the  entire  disease. 

"When  the  disease  is  complicated  by  severe  tetanic  attacks, 
1  c.c.  of  a  25  per  cent,  solution  for  every  10  kg.  (20  pounds)  body 
weight  (in  adults)  should  be  given  by  the  intraspinal  method. 

"  When  the  disease  is  attended  by  immediately  dangerous  tetanic 
complications,  from  2  to  3  c.c.  per  minute  of  a  6  per  cent,  solution 
of  magnesium  salts  should  be  given  then  by  an  intravenous  injection 
until  dangerous  symptoms  subside  or  the  respiration  becomes  shallow 
or  too  slow. 

"  When  the  respiration  seems  to  become  impaired  in  consequence 
of  the  administration  of  magnesiimi  salt  by  the  intravenous,  intra- 
muscular, or  subcutaneous  methods,  calcium  chloride  should  be 
injected  in  the  manner  described  above. 

"  It  is  advisable  to  have  at  hand  an  apparatus  of  intrapharyngeal 
insufflation  ready  for  use  whenever  the  respiration  becomes  slow  or 
shallow. 

"Finally  the  simultaneous  treatment  by  antitetanic  serum 
should  not  be  neglected." 

No  statistics  are  given  in  support  of  the  success  of  this  method 
of  treatment.    Reference  is  made  to  a  favorable  report  b}'  Kocher. 

This  treatment  was  employed  at  the  time  of  its  development 
in  New  York  City;  but  the  general  impression  is  that  it  has  too 
many  dangers  and  drawbacks  per  se,  particularly  in  paralyzing 
the  respiration.  Its  intraspinal  administration  undoubtedly  checks 
the  convulsions  more  speedily  than  any  other  method.  I  should 
prefer  however,  to  substitute  for  it  the  inhalation  of  a  general  anes- 
thetic to  a  very  slight  degree  as  used  to  be  done  fifty  years  ago. 

The  method  was  employed  quite  a  little  following  ^Nleltzer  and 
Auer's  original  description.  Of  late  there  seems  to  have  been 
little  attempt  to  use  it  in  America,  but  in  the  present  war  it  seems 
to  stand  out  as  prominently  as  any  one  method  in  Germany  and  to 
some  extent  in  other  countries. 
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Cloetta*  warns  against  the  use  of  magnesium  sulphate  and  notes 
its  resemblance  to  the  action  of  curare  which  was  used  in  tetanus 
fifty  years  ago. 

Carbolic  Acid  Treatment.  This  treatment  was  initiated  by 
Bacelli,  according  to  Ashhurst  and  John,  in  1888.  The  mortality 
claimed  for  it  is  the  lowest  of  all,  17  per  cent.  It  seems  remark- 
able that  it  has  not  come  into  more  general  use  especially  in  America. 
It  is  administered,  according  to  Ashhurst  and  John,  1  c.c,  1  per  cent, 
solution,  every  few  hours,  perferably  into  the  muscles  along  the 
spine,  until  80  or  100  centigrams  are  given  in  twenty-four  hours. 

Sainton^  reports  22  cases  of  tetanus  treated  in  the  French  Army 
Hospitals  by  the  Bacelli  method,  with  16  deaths.  This  is  not  a 
very  favorable  showing  for  the  method,  but  it  must  be  remembered 
the  difficulties  of  estimating  the  results  of  subjects  wounded  and 
treated  under  war  conditions. 

Summary  of  Proposed  Choice  of  Treatment.  As  I  have 
stated  before,  it  is  presumed  that  the  wound  treatment  will  be 
that  suitable  to  the  injury  and  particularly  to  the  most  efficient 
form  of  drainage  and  liberation  of  sloughs,  removal  of  foreign  bodies, 
etc.,  that  may  harbor  tetanus  germs  or  favor  their  development. 
I  doubt  if  today  we  are  justified  in  performing  an  amputation 
for  the  relief  of  tetanic  manifestations  as  in  the  intraspinal  admin- 
istration we  have  gone  a  step  further  in  efficiency.  Likewise,  I  will 
omit  the  questions  of  nursing  and  the  use  of  sedatives.  One  seda- 
tive, however,  should  be  alluded  to  as  it  has  been  thought  to  have 
curative  qualities  yer  se,  namely  the  chloretone  treatment  advocated 
by  Hutchings.^ 

I  should  also  be  inclined  to  make  a  trial  of  atropin  as  a  method 
of  controlling  spasm,  as  this  drug  has  lately  impressed  me  greatly 
in  the  treatment  of  spasmodic  contraction  of  the  pylorus. 

Antitoxin  treatment  should  be  begun  immediately  on  suspicion 
of  tetanus  developing  rather  than  waiting  for  the  classical  sjTnp- 
toms.  If  this  principle  is  firmly  established,  I  believe  we  shall 
have  done  much  to  lessen  the  dangers  of  the  disease.  Antitoxin 
should  be  given  at  once,  first  into  the  wound  or  region  of  the  wound, 
say  1500  units,  intraspinally,  without  an  anesthetic,  unless  the 
treatment  of  the  wound  calls  for  the  administration  of  a  general 
anesthetic,  5000  to  20,000  units.  In  the  course  of  the  first  twenty- 
four  hours,  in  addition  to  the  above,  10,000  to  20,000  units  should 
be  administered  intravenously  in  divided  doses,  say  two  or  three. 
Antitoxin  intravenously  from  5000  to  15,000  units  should  be  given 
next  day  no  matter  whether  the  symptoms  remit  or  increase.  On 
the  third  day  if,  notwithstanding  the  treatment,  the  patient's 
symptoms  continue  very  severe  or  appear  worse  the  intraspinal 

*  Correnspondenz-Blatt  f.  schweizer  Aerzte,  1915,  No.  3. 
'  Journal  de  Chirurgje,  September,  1915. 

*  Annals  of  Surgery,  vol.  1. 
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treatment  should  be  repeated.  The  intraspinal,  of  course,  gives 
temporary  increase  of  s^Toptoms  and  steep  elevation  of  temperature 
but  this  fact  need  not  of  itself  cause  alarm.  If  after  this  treatment 
the  patient  holds  his  own  or  improves  the  intraspinal  need  not  be 
repeated  but  the  daily  injection  of  antitoxin  intravenously  should 
be  given  until  obvious  remission  or  cure  results. 

The  severity  of  the  cases  will,  of  course,  vary  and  the  resulting 
treatment  will  depend  on  this  factor.  Attention  is  called  to  Case 
VIII,  who  received  a  total  of  169,000  units,  which  included  29,000 
units  given  intraspinally  in  six  sessions,  in  this  case,  daily,  although 
I  doubt  if  this  frequency  is  often  indicated. 
The  series  of  cases  I  have  reported  is,  of  course,  small,  and  I  am 
fully  aware  of  the  dangers  of  deducing  results  from  such  small 
material.  On  the  other  hand,  I  have  the  impression,  though  I 
find  it  hard  to  put  into  words,  that,  although  many  of  these  cases 
were  of  the  severest  tj-'pe  and  very  ill,  we  had,  particularly  in 
the  intraspinal  method,  complete  control  of  the  situation.  With 
this  feeling  of  confidence,  therefore,  I  should  hesitate  to  offer  any 
other  method  of  treatment  until  there  is  better  evidence  of  the 
superiority  of  these  other  methods. 


THE  PATHOLOGIC  CHANGES  IN  THE   SYMPATHETIC  SYSTEM 

IN  GOITER.* 

By  Louis  B.  Wilson,  ]M.D., 

EOCHESTER,    MINNESOTA. 

The  amount  and  character  of  the  pathologic  changes  in  the 
sympathetic  ganglia  removed  at  operation  or  at  autopsy  from 
patients  with  exophthalmic  goiter  have  been  studied  by  other 
observers,  meagerly  and  rarely  by  modern  methods.  I  have 
reviewed  elsewhere^  the  literature  of  previous  reports.  So  far  as 
the  findings  have  been  positive,  they  have  shown  that  in  exoph- 
thalmic goiter  the  cells  of  the  sympathetic  ganglia  exhibit  various 
stages  of  degeneration.  The  paucity  and  incompleteness  of  the 
reported  observations,  however,  together  with  Cannon's^  recent 
experimental  production  of  some  of  the  symptoms  of  exophthalmic 
goiter  in  cats  by  constant  stimulation  of  the  thyroid  through  the 
sympathetic  system,  have  warranted  a  more  careful  study  of  the 
material  accumulating  in  the  ]Mayo  Clinic. 

*  Read  before  the  Association  of  American  Physicians,  Washington,  D.  C,  May  10, 
1916. 
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Previous  Report  in  the  Present  Series  of  Observations. 

Durante  and  P  have  recently  reported  our  observations  on  twenty 
superior  cervical  sympathetic  ganglia  removed  at  operation  from 
sixteen  patients  with  hyperplastic  toxic  (exophthalmic)  goiter. 
Our  findings  may  be  briefly  summarized  as  follows: 

1.  Definite  histologic  changes  in  the  cells  of  the  cervical  sympa- 
thetic ganglia  in  hyperplastic  toxic  (exophthalmic)  goiter  occurred 
in  all  cases  examined. 

2.  These  histologic  changes  consisted  of  various  stages  of  degener- 
ation, namely  (a)  hj-perchromatization,  (b)  hyperpigmentation , 
(c)  chromatolysis,  and  (d)  atrophy  or  (e)  granular  degeneration  of 
the  nerve  cells. 

3.  Some  of  the  ganglia  contained  cells  resembling  the  partially 
differentiated  cells  found  in  the  ganglia  of  infants. 

4.  Accompanying  the  more  advanced  changes  in  the  ganglion 
cells  were  similar  degenerative  changes  in  the  nerve  fibers  and  an 
increase  of  connective  tissue  throughout  the  ganglion,  but  especially 
in  the  outer  and  middle  coats  of  the  vessels  and  in  the  periganglionic 
tissue. 

5.  So  far  as  could  be  determined  from  the  small  number  of  obser- 
vations, the  pathologic  changes  in  the  cervical  sympathetic  ganglia 
were  parallel  to  the  stage  and  intensity  of  the  symptoms  of  h}T)er- 
thyroidism  and  to  the  hyperplastic  and  regressive  changes  in  the 
thj^Toid. 

Material  for  the  Present  Study. 

The  present  report  is  based  on  a  study  of  the  cervical  and  other 
s\Tnpathetic  ganglia  removed  at  autopsy  from  twelve  patients  dying 
during  the  course  of  exophthalmic  goiter.  The  observations  have 
been  controlled  by  similar  studies  on  sympathetic  ganglia  removed 
at  autopsy  from  nine  patients  dying  of  diseases  other  than  exoph- 
thalmic goiter,  and  by  studies  on  gasserian  ganglia  removed  at 
operation  from  six  patients  with  trifacial  neuralgia. 

All  ganglia  removed  at  operation  were  fixed  within  five  minutes 
after  removal,  and  the  material  from  autopsies  was  fixed  within 
three  hours  after  death.  Some  portions  of  ganglia  were  examined 
in  frozen  sections  of  the  fresh  tissue.  The  remainder  of  the  specimen 
or  specimens  was  fixed  in  10  per  cent,  formalin.  Selected  blocks 
were  cut  frozen  without  embedding  and  the  sections  stained  with 
Sudan  III  or  by  Nissl's  method.  Other  blocks  were  embedded 
in  paraffin  and  cut  in  serial  sections,  which  were  stained  with 
hematoxylin-eosin,  by  Weigert-van  Geison's  method  for  connective 
tissue,  by  Weigert-Luden's  method  for  myelin,^  and  by  Held- 
Nissl's  method  for  distribution  of  chromatin.  Other  blocks  were 
used  for  silver  impregnation  by  Ramon  y  Cajal's,*  Levaditi's,^ 
or  Bielschowsky's  methods.     Others  were  fixed   and   stained  by 
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Bensley's^  acetic-osmic-bichromate  method  for  mitochondria.  The 
most  satisfactory  results  were  obtained  by  the  use  of  Sudan  III, 
Held-Nissl's,  Ramon  y  Cajal's,  and  Bensley's  stains. 


Protocols. 

Case  1  (A156,845). — The  patient  was  a  female,  nineteen  years 
of  age,  who  had  had  severe  sjinptoms  of  hyperplastic  toxic  goiter 
for  five  months.  Recently  the  thyroid  had  enlarged  very  rapidly. 
The  patient  died  of  hyperthyroidism  a  few  days  after  coming 
to  the  Clinic,  without  having  been  operated  on.  At  autopsy, 
three  hours  and  forty  minutes  after  death,  there  was  found 
marked  hyperplasia  of  the  thyroid,  marked  exophthalmos,  s>Tn- 
metrical  brown  pigmentation  of  the  conjunctivae,  marked  emaciation, 
petechial  hemorrhages  in  the  skin,  in  the  parietal  peritoneum  of  the 
true  pelvis,  and  elsewhere  in  the  pelvic  organs,  marked  hypertrophy 
of  the  myocardiiun  of  the  left  ventricle,  slight  nodular  sclerosis 
of  the  coronary  arteries,  and  fatty  changes  in  the  intima.  The 
th\Tnus  weighed  80  grams. 

Microscopically,  the  thyroid  showed  progressive  advanced 
hypertrophy  and  hyperplasia.  Type  B^  The  superior  cervical 
ganglia  showed  very  marked  l\\T)erpigmentation  and  extensive 
granular  degeneration  of  the  cells,  many  of  which  were  atrophic 
or  consisted  of  only  small  masses  of  pigment. 

Case  2  (A153,o35). — The  patient  was  a  female,  nineteen  years 
of  age;  for  five  months  had  shown  symptoms  of  severe  exophthalmic 
goiter.  The  systolic  blood-pressure  was  180,  diastolic  75,  pulse- 
rate  150  to  168.  After  two  weeks'  preparation  the  left  superior 
thyroid  vessels  were  ligated.  The  temperature  remained  normal 
and  the  pulse  fluctuated  from  100  to  118.  Death  occurred  three 
days  after  operation.  The  macroscopic  findings  at  autopsy,  made 
three  hours  and  fifteen  minutes  after  death,  were  those  of  severe 
exophthalmic  goiter. 

Microscopically,  the  thyroid  showed  progressive  advanced  hyper- 
trophy and  hyperplasia,  Type  B^.  Many  of  the  cells  from  the 
cervical  sympathetic  ganglia  were  in  the  state  of  advanced  degenera- 
tion noted  in  Case  1,  though  not  nearlv  so  manv  cells  were  affected 
(Fig.  1). 

Case  3  (A144,809). — A  female,  thirty  years  of  age;  had  had 
severe  symptoms  of  exophthalmic  goiter  for  eight  months.  At  the 
time  of  examination  the  systolic  blood-pressure  was  165,  diastolic 
70,  and  pulse-rate  128.  The  left  superior  thyroid  vessels  were  ligated, 
and  four  months  later  the  right  superior  thyroid  vessels  were  also 
ligated.  Two  weeks  after  the  second  ligation  the  right  lobe,  isthmus, 
and  pyramidal  lobe  of  the  thyroid  were  extirpated.  Death  occurred 
the  following  day.    At  autopsy,  two  hours  and  thirty  minutes  after 
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death,  an  advanced  chronic  myocarditis  with  fatty  degeneration 
and  advanced  degenerative  changes  in  the  Hver  and  kidneys  were 
found. 
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Fig.  1  (Case  2). — Section  of  left  superior  cervical  sympathetic  ganglion,  silver  impreg- 
nation, 5  microns,  X  120  diameters.    Advanced  degeneration  of  many  cells. 
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Fig.  2  (Case  3). — Section  of  left  superior  cervical  sympatneuc  ganglion,  silver 
impregnation,  5  microns,  X  120  diameters.  A  few  normal  cells,  many  showing 
advanced  degeneration. 

Microscopically,  the  thyroid  showed  early  regressive  advanced 
hypertrophy  and  hyperplasia.  Type  C-F.     In  the  cervical  sym- 


WILSON:   CHANGES   IN   SYMPATHETIC   SYSTEM   IN   GOITER       803 

pathetic  ganglia  a  few  cells  were  apparently  normal.  Many  showed 
varying  degrees  of  h-s-perpigmentation  and  granular  degeneration 
(Fig.  2). 

Case  4  (A136,418). — The  patient,  a  female,  twenty-five  years 
of  age,  had  shown  s;yTnptoms  of  exophthalmic  goiter  for  two  years, 
with  marked  increase  in  severity  dm-ing  the  last  three  weeks.  At 
the  time  of  examination  the  systolic  blood-pressure  was  145,  and 
diastolic  80.  The  left  superior  th}Toid  vessels  were  ligated,  and  five 
days  later  the  right  superior  vessels  were  ligated  also.  Four  and  a 
half  months  later  the  right  lobe,  isthmus,  and  a  small  portion 
of  the  left  lobe  of  the  thyroid  were  resected.  The  patient  died 
nine  days  after  the  operation.    At  autopsy,  eight  hours  after  death. 


Fig  3  (Case  4). — Section  uf  right  superior  cervacal  sj'mpathetic  ganglion,  silver 
impregnation,  10  microns,  X  120  diamters.  A  few  normal  cells,  many  in  varying 
stages  of  degeneration. 

the  macroscopic  findings  were  a  hypertrophied  thymus,  acute 
myocardial  degeneration,  and  dilatation  of  the  heart,  congestion 
and  degeneration  of  all  parenchymatous  organs,  and  severe  purulent 
bronchitis.  The  cervical  sympathetic  ganglia  were  noticeably 
enlarged. 

Microscopically,  the  thyroid  showed  early  regressive  advanced 
parenchymatous  hypertrophy  and  hyperplasia,  Type  C-F.  The 
ganglia  showed  a  few  fairly  normal  cells,  but  many  others  in  varying 
stages  of  degeneration  (Fig.  3). 

Case  5  (All, 264) .—This  patient  was  a  female,  thirty-three 
years  of  age,  who  had  had  symptoms  of  exophthalmic  goiter  begin- 
ning two  years  and  five  months  previously.    At  the  time  of  examina- 
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tion  the  systolic  blood-pressure  was  138,  diastolic  90,  and  pulse- 
rate  138.  The  left  superior  thyroid  vessels  were  ligated,  and  two 
weeks  later  the  right  superior  thyroid  vessels  were  ligated.  Two  and 
three  months  after  the  last  ligation,  hot-water  injections  were  made 
into  each  loV)e  of  the  thyroid,  and  three  weeks  after  this,  or  four 
and  a  half  months  after  the  first  ligation,  the  right  lobe  and  isthmus 
of  the  thyroid  were  extirpated.  The  patient's  pulse-rate  increased 
to  140,  and  she  died  twenty-four  hours  after  the  operation.  At 
autopsy,  two  hours  and  thirty  minutes  after  death,  the  principal 
macroscopic  findings  were  acute  and  chronic  myocardial  degenera- 
tion, with  a  dilated  heart,  general  parenchymatous  degeneration 
not  so  severe  as  usUal  in  exophthalmic  goiter,  and  chronic  nephritis. 

^Microscopically,  the  thyroid  showed  early  regressive  advanced 
hypertrophy  and  hyperplasia,  T^-pe  C-V.  A  few  cells  in  the  cervical 
sympathetic  ganglia  were  normal.  Many  showed  varying  degrees 
of  hyperpigmentation  and  granular  degeneration. 

Case  6  (A149,095). — The  patient,  a  female,  twenty-eight  years 
of  age,  had  shown  symptoms  of  exophthalmic  goiter  for  six  years, 
with  a  maximum  severity  within  the  first  year.  At  the  time  of 
examination  she  had  slight  exophthalmos,  a  systolic  blood-pressure 
of  150,  a  diastolic  of  80,  and  a  pulse-rate  of  120.  The  left  superior 
thyroid  vessels  were  ligated,  and  two  weeks  later  hot-water  injec- 
tions were  made  into  the  right  lobe  of  the  thyroid.  One  week  after 
this  the  right  superior  thyroid  vessels  were  divided  and  the  ends 
ligated  separately.  Two  weeks  after  the  last  operation  the  patient 
died.  At  autopsy,  one  hour  after  death,  the  principal  macroscopic 
findings  were  bilateral  lobar  pneumonia  with  infarction  of  right  upper 
lobe  and  hypertrophy  and  dilatation  of  the  heart. 

^Microscopically,  the  thyroid  showed  a  regressing  advanced  hyper- 
trophy and  hyperplasia,  Type  C-2^  The  cervical  sympathetic 
ganglia  showed  many  cells  apparently  normal,  a  few  in  advanced 
stages  of  degeneration,  and  a  very  few  in  intermediate  stages  of 
degeneration. 

Case  7  (A-135,172). — The  patient,  a  female,  twenty-nine  years 
of  age,  had  had  goiter  for  sixteen  years,  with  moderate  symptoms  of 
thyrotoxicosis  for  twelve  years,  the  maximum  severity  of  toxic 
symptoms  having  been  attained  about  four  years  ago,  since  which 
time  there  had  been  some  abatement.  At  the  time  of  examination 
the  systolic  blood-pressure  was  175,  the  diastolic  78,  and  the  pulse- 
rate  114.  The  left  and  right  superior  thyroid  vessels  were  ligated, 
and  four  months  later  the  right  lobe,  isthmus,  and  a  small  piece 
of  the  left  lobe  of  the  thyroid  were  extirpated.  The  patient  died 
one  week  after  operation.  At  autopsy,  two  hours  after  death,  the 
macroscopic  findings  were  an  hypertrophied  thjTnus,  bilateral 
emphysema,  acute  splenitis,  and  chronic  nephritis,  with  congestion. 

Microscopically,  the  thyroid  showed  advanced  regressive  changes 
on  chronic  hypertrophy  and  h}'perplasia,  T}pe  C-2^.    The  superior 
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cervical  sympathetic  ganglia  showed  many  cells  apparently  normal 
and  a  few  in  advanced  stages  of  degeneration.  The  total  number  of 
cells  was  apparently  much  reduced  (Fig.  4). 


Fig.  4  (Case  7). — -Section  of  right  superior  cervical  sympathetic  ganglion,  silver 
impregnation,  5  microns,  X  120  diameters.  Marked  reduction  in  the  number  of 
cells,  many  apparently  normal,  and  a  few  in  advanced  stages  of  degeneration. 

Case  8  (A109,170). — This  patient,  a  female,  forty-seven  years 
of  age,  had  noticed  enlargement  of  the  thyroid  for  four  years, 
but  sj-mptoms  ascribable  to  thyrotoxicosis  began  only  one  year 
prior  to  the  enlargement.  At  the  time  of  examination  the  systolic 
blood-pressure  was  140,  diastolic  45,  and  pulse-rate  120.  The  right 
and  left  superior  thyroid  vessels  were  ligated.  The  patient  improved 
steadily  in  health  for  eight  or  nine  months,  and  then  began  to  lose 
appetite,  weight,  and  strength.  A  year  after  the  first  operation, 
several  hot-water  injections  into  the  thyroid  were  made.  The 
general  health  improved,  but  there  was  a  rise  in  blood-pressure 
to  166  systolic,  90  diastolic,  and  a  rise  in  pulse-rate  to  140,  six 
months  after  the  injections.  One  month  later  the  pulse-rate  was 
176.  Death  occurred  a  month  after  this,  or  one  year  and  eight 
months  after  the  first  operation,.  At  autopsy,  three  hours  after 
death,  the  macroscopic  findings  were  hypertrophy  and  dilatation 
of  the  heart,  chronic  cholecystitis,  and  parenchj-matous  degeneration 
of  all  organs. 

IMicroscopically,  the  thyroid  showed  advanced  regression  on  an 
old  parenchymatous  hypertrophy  and  hyperplasia;  Type  C-3^  The 
superior  cervical  sympathetic  ganglia  showed  a  great  reduction  in 
the  total  number  of  cells,  many  of  the  remaining  ones  of  which, 


806       WILSON:   CHANGES   IN   SYMPATHETIC   SYSTEM   IN   GOITER 

however,  were  normal,  while  a  few  were  in  advanced  stages  of 
granular  degeneration. 

Case  9  (A-147,479). — The  patient,  a  female,  forty-four  years 
of  age,  had  had  thjToid  enlargement  for  thirty-two  years,  with 
sjTnptoms  of  thjTotoxicosis  beginning  five  years  ago  and  gradually 
increasing  to  the  present  time.  At  the  time  of  examination  the 
patient  had  lost  weight  from  150  to  114  pounds.  The  systolic 
blood-pressiu'e  was  122,  diastolic  80,  and  the  pulse-rate  was  120. 
Patient  died  without  operation.  At  autopsy,  two  hours  and  forty- 
five  minutes  after  death,  the  macroscopic  findings  were  a  medium- 
sized  retrotracheal  th\Toid,  hemopericardium,  and  right  hemo- 
thorax with  adhesions,  and  acute  parenchjonatous  degeneration 


Fig.  5  (Case  9). — Section  i         ,  n-il  sympathetic  ganglion,  silver 

impregnation,  10  microns,  X  120  diameters.  Many  normal  cells,  many  hyper- 
pigmented,  and  a  few  in  advanced  stages  of  degeneration. 

with  fatty  changes  in  the  heart,  liver,  and  kidneys,  and  chronic 
nephritis. 

^Microscopically,  the  thyroid  showed  advanced  regression  on 
chronic  parench^-matous  hypertrophy  and  hyperplasia,  Type  C-3^, 
The  superior  cervical  s^TQpathetic  ganglia  showed  a  marked  reduc- 
tion in  the  total  number  of  cells.  Of  those  present,  many  were 
normal,  and  a  few  were  in  advanced  stages  of  degeneration  (Fig.  5) . 

Case  10  (A67,7o9). — The  patient,  a  female,  fifty  years  of  age, 
had  had  enlargement  of  the  th^Toid  for  twenty  years,  with  mild 
symptoms  of  thyrotoxicosis  beginning  coincident  with  the  thyroid 
enlargement  and  lasting  for  three  years.  Six  months  previous  to 
examination,  the  symptoms  of  thyrotoxicosis  returned.    At  the  time 
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of  examination,  the  patient  was  emaciated,  the  pulse-rate  was  200, 
with  a  cardiac  arrhythmia  growing  progressively  worse.  Death 
occurred  three  days  after  examination.  At  autopsy,  one  hour  after 
death,  the  principal  macroscopic  findings  were  enlarged  thyroid, 
myocarditis,  atrophic  and  fatty  changes  in  the  liver,  and  chronic 
nephritis. 

Microscopically,  the  thyroid  showed  advanced  regressive  changes 
in  parenchymatous  hypertrophy  and  hyperplasia  with  some 
adenomatosis,  Type  C-3^.  The  superior  cervical  s\Tnpathetic 
ganglia  showed  a  marked  reduction  in  the  total  number  of  cells. 
]\Iost  of  those  present,  however,  were  fairly  normal  while  a  few 
showed  advanced  degenerative  changes. 


Fig.  6  (Case  11). — Section  hi  ,  il  ■■sympathetic  ganglion,  silver 

impregnation,  10  microns,  X  120  diameters.  Marked  reduction  in  the  number  of 
cells,  many  normal,  and  many  in  varj'ing  stages  of  advanced  degeneration;  marked 
increase  of  fibrous   connective  tissue. 


Case  11  (A15G,404). — The  patient,  a  female,  fifty-five  years  of 
age,  had  had  thyroid  enlargement  for  twenty-four  years.  A 
thyroidectomy  of  the  right  lobe  was  done  six  years  before,  followed 
by  a  remission  of  all  symptoms  until  a  recent  onset  of  cardiac  distress. 
At  the  time  of  examination  she  had  lost  weight  from  150  to  135 
pounds;  had  a  systolic  blood-pressure  of  158,  and  a  diastolic  of  88. 
The  left  lobe  of  the  thyroid  was  extirpated  and  the  internal  jugular 
on  the  left  side  ligated.  The  patient  died  three  days  after  operation. 
At  autopsy,  two  hours  and  thirty  minutes  after  death,  the  macro- 
scopic findings  were  marked  acute  edema  of  the  glottis,  moderate 
hypertrophy  of  the  myocardium  of  the  left  ventricle,  marked 
disseminated  nodular  thickening  of  the  aorta  and  of  the  aortic 
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and  mitral  valve  leaflets,  and  a  moderate  sclerosis  of  the  coronary 
arteries. 

^Microscopically,  the  thyroid  showed  advanced  regression  of  a 
moderate  hypertrophy  and  hyperplasia,  with  considerable  adeno- 
matosis, Type  C-3^.  The  superior  cervical  s\inpathetic  ganglia 
showed  a  marked  reduction  in  the  total  number  of  cells.  Of  the 
cells  present,  many  were  normal,  but  a  large  number  were  in  varying 
stages  of  advanced  regeneration.  There  was  marked  increase  of 
fibrous  connective-tissue  in  the  ganglia  (Fig.  6). 

Summary  of  Protocols. 

A  study  of  the  preceding  protocols  shows  that  of  the  1 1  patients, 
7  were  females  between  nineteen  and  thirty-nine  years  of  age  and  4 
were  females  between  forty-eight  and  fifty-five  years  of  age. 

When  considered  in  relation  to  the  duration  and  stage  of  the 
sjTiiptoms  of  exophthalmic  goiter  the  cases  may  be  roughly  grouped 
into  three  classes : 

A.  Cases  still  presenting  active  progressive  symptoms  of  hyper- 
plastic toxic  (exophthalmic)  goiter.     These  are  as  follows: 

1.  (A156,845)  Female,  aged  nineteen  years,  symptoms  five 
months,  severity  3.* 

2.  (A153,535)  Female,  aged  nineteen  years,  symptoms  five 
months,  severity  2  to  3. 

3.  (A136,418)  Female,  aged  twenty-five  years,  symptoms  two 
years,  severity  3. 

4.  (A144,809)  Female,  aged  thirty  years,  symptoms  eight 
months,  severity  3. 

B.  Cases  in  which  the  severity  of  the  symptoms  of  hyperplastic 
toxic  goiter  had  partially  subsided,  though  the  acute  toxic  condition 
was  yet  present.     These  are  as  follows: 

5.  (All, 264)  Female,  aged  thirty-three  years,  symptoms  two 
years,  present  severity  2. 

6.  (A149,095)  Female,  aged  twenty-eight  years,  symptoms  six 
years,  severity  3. 

C.  Cases  in  which  the  acute  toxic  symptoms  had  almost,  if  not 
completely,  subsided.     These  are  as  follows: 

7.  (A135,172)  Female,  aged  thirty-nine  years,  goiter  for  sixteen 
years,  maximum  severity  four  years  ago  3,  present  severity  1. 

8.  (A109,170)  P'emale,  aged  forty-eight  years,  goiter  four  years, 
sjTuptoms  five  years,  present  severity  1. 

9.  (A147,479)  Female,  aged  forty-nine  years,  goiter  thirty-two 
years,  symptoms  for  two  years,  present  severity  1  to  2. 

10.  (A67,7o9)  Female,  aged  fifty  years,  goiter  for  twenty  years, 
symptoms  during  first  three  years  of  goiter,  then  remission  until 
during  last  six  months,  present  severity  1. 

*  On  a  scale  of  1  to  5,  in  which  5  represents  the  greatest  severity. 
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11.  (Al  56,404)  Female,  aged  fifty-five  years,  goiter  twenty-four 
years,  thyroidectomy  right  lobe  six  years  ago  for  doubtful  exoph- 
thalmic goiter,  remission  until  recent  onset  of  cardiac  distress. 

The  first  4  cases  may  be  grouped  with  5  others  previously  reported^ 
in  which  only  the  ganglia  removed  at  operation  were  examined. 
In  these  9  cases  of  acute  progressive  hyperplastic  toxic  goiter,  there 
was  very  marked  hyperpigmentation  with  extentive  granular 
degeneration,  and  in  some  cases  atrophy  of  the  ganglion  ceils. 

Cases  5  and  6  may  be  grouped  with  three  operative  cases  pre- 
viously reported.^  These  5  cases  showed  considerable  hyperpig- 
mentation and  granular  degeneration,  though  a  smaller  number  of 
cells  were  involved  than  in  the  ganglia  from  the  cases  of  the  first 
group. 

Cases  7,  8,  9,  10,  and  11  may  be  grouped  with  6  other  previously 
reported^  operative  cases.  These  11  cases  all  showed  a  very  marked 
regression  or  complete  absence  of  toxic  symptoms  at  the  time  of 
operation  or  death.  In  the  ganglia  from  all  of  these  the  .h>T)er- 
pigmentation  and  granular  degeneration  afiFected  a  relatively  small 
percentage  of  the  cells  present.  In  many  of  the  cases,  however, 
a  marked  diminution  in  the  total  number  of  cells  present  in  the 
ganglion  was  shown  by  sections  in  series  including  the  entire 
ganglion. 

Discussion. 

Thus  it  will  be  seen  that  roughly  the  degree  of  hyperpigmentation, 
the  amount  of  graiuilar  degeneration,  the  atrophy  and  the  reduction 
in  the  number  of  cells  was  in  direct  relation  to  the  continuation  and 
subsequent  remission  of  the  symptoms  of  hyperthyroidism.  Parallel 
with  this,  the  perivascular  connective-tissue  and  the  connective- 
tissue  stroma  generally  throughout  the  gland  w^as  increased  in  direct 
ratio  to  the  time  during  which  the  symptoms  of  hyperthyroidism  had 
continued.  In  two  of  the  cases  there  was  marked  sclerosis  of  the 
ganglionic  connective  tissue. 

Though  the  present  number  of  cases  is  too  small  from  which  to 
draw  positive  conclusions,  the  observations  so  far  seem  to  indicate 
that  early  in  acute  h^^jerplastic  toxic  goiter  there  is  present  in  the 
superior  cervical,  and  probably  also  in  some  degree  in  the  other 
sjTupathetic  ganglia,  a  process  which  is  causing  active  stimulation, 
overfunction,  and  progressive  stages  of  degeneration  in  the  gan- 
glionic cells.  As  the  symptoms  of  exophthalmic  goiter  regress, 
evidence  is  found  in  the  ganglia  of  the  cessation  of  this  degenerative 
process  in  the  ganglionic  cells  not  previously  changed  past  recovery. 
After  the  acute  toxic  symptoms  have  entirely  ceased  for  years,  there 
remains  little  evidence  of  the  destroyed  ganglionic  cells,  most  of 
the  fatty  pigmentary  remains  of  the  cells  apparently  having  been 
absorbed. 

The  problems  of  the  pathologic  changes  in  the   sympathetic 
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ganglia  in  man  have  been  obscured  in  the  past  by  the  occasional 
presence  of  pigment  in  the  ganglion  cells  from  patients  who  had 
exhibited  no  symptoms  of  involvement  of  the  sympathetic  system. 
Normally,  the  cells  of  the  sympathetic  ganglia  in  man  are  relatively 
free  from  pigment  until  adult  life.  They  then  may  acquire  more 
or  less  extensive  deposits  of  brown  pigment  granules,  arranged 
crescentically  about  the  nuclei.  The  ganglion  cells  of  patients 
dying  of  prolonged  wasting  diseases,  such  as  tuberculosis  and 
cancer,  are  apt  to  show  an  increased  amount  of  pigmentation  and 
in  some  instances  varying  stages  of  degeneration,  hyperchromati- 
zation,  chromatolysis,  and  granular  degeneration.  As  control 
material  in  these  respects  many  ganglia  have  been  studied  by 
methods  parallel  to  those  used  on  the  ganglia  from  the  goiter  cases. 

Controls. 

The  control  autopsy  material  is  as  follows: 

1.  (A139,22S)  Eight  months'  fetus.  Placenta  previa;  atelec- 
tasis.    Ganglionic  cells  normal;   no  pigmentation. 

2.  (Al 38,548)  Eight  months'  infant.  Pneumonia,  following 
operation  for  hare  lip.     Ganglionic  cells  normal;   no  pigmentation. 

3.  (A149,999)  F'emale,  aged  seventeen  years.  Pituitary  tumor. 
Death  following  puncture  of  corpus  callosum.  Dilatation  of  heart; 
acute  nephritis;  fatty  liver.  The  lymph  spaces  around  the  gan- 
glionic cells  are  much  dilated;  the  cells  are  shrunken  and  hyper- 
chromatic,  but  not  pigmented  nor  degenerated. 

4.  (Al 39,228)  Female,  aged  thirty-six  years.  Placenta  previa; 
mother  of  fetus  Case  1 .  Normal ;  no  pigmentation  nor  degeneration 
of  the  cells  of  the  cervical  ganglia. 

5.  (P.  B.  H.  No.  61)  Male,  aged  thirty-four  years.  Acromegaly; 
colloid  goiter.  No  pigmentation  and  no  degeneration  in  ganglia 
found. 

6.  (Al 49,288)  ^Nlale,  aged  thirty-five  years.  Congenital  cystic 
kidneys;  hematuria.  Some  pigmentation,  but  no  degeneration 
of  the  ganglionic  cells. 

7.  (38  P.  B.  H.  3289)  ]\Iale,  aged  thirty-eight  years.  Acrome- 
galy. Some  hyperchromatolysis  and  hyperpigmentation;  no 
granular  degeneration  of  cells  found. 

8.  (A136,199)  Male,  aged  fifty-two  years.  Carcinoma  of  anterior 
wall  of  stomach;  acute  parenchymatous  nephritis.  Autopsy 
five  hours  after  death.  Considerable  pigmentation  of  ganglion 
cells;   no  degeneration. 

9.  (A134,342)  ]\Iale,  aged  sixty-four  years.  Carcinoma  of 
stomach;  coronary  sclerosis;  myocarditis;  chronic  nephritis. 
Pericellular  lymph  spaces  of  ganglia  dilated;  cells  shrunken; 
feeble  staining;    little  pigmentation;    no  degeneration. 

The   operative   control   material   consists    of   gasserian    ganglia 
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removed  from  six  patients  with  trifacial  neuralgia  in  the  ^Nlayo 
Clinic,  and  from  one  patient  in  the  Peter  Bent  Brigham  Hospital, 
and  one  cervical  sympathetic  ganglion  removed  in  the  Mayo 
Clinic  because  of  its  apparent  involvement  in  a  male  patient  fifty 
years  of  age  in  whom  the  primary  lesion  had  been  a  persistent 
branchial  cyst.  Although  the  gasserian  ganglia  in  the  6  cases  of 
trifacial  neuralgia  and  the  cervical  sympathetic  in  the  branchial 
cyst  case,  were  all  the  subject  of  ganglionic  or  periganglionic  chronic 
inflammatory  changes,  and  although  the  patients  were  from  forty- 
one  to  seventy-one  years  of  age,  in  none  of  the  ganglia  was  there 
found  evidence  of  such  extensive  degeneration  of  the  ganglion  cells 
as  in  the  cases  of  exophthalmic  goiter.  In  all  the  cases,  there  was 
more  or  less  increase  of  pigment  over  that  found  in  the  ganglia  of 
young  adults,  but  in  no  case  was  the  amount  comparable  with  that 
found  in  exophthalmic  goiter  cases.  Destruction  of  the  ganglionic 
cells  was  apparently  absent. 

Thus  it  is  suggested  that  neither  advanced  age,  chronic  wasting 
disease,  nor  chronic  inflammatory  processes  necessarily  cause 
degenerative  changes  in  the  sympathetic  ganglia  resembling  those 
in  exophthalmic  goiter. 

In\^olvement  of  Other  Ga'xglia. 

The  question  is  suggested  whether  the  involvement  of  the  superior 
and  middle  cervical  sympathetic  ganglia  in  exophthalmic  goiter  is 
but  a  part  of  a  general  metabolic  disturbance  evidenced  by  similar 
changes  in  the  sjuipathetic  ganglia  elsewhere  in  the  body,  or  whether 
it  is  confined  to  the  cervical  sympathetic  ganglia  alone.  In  only  4 
cases  in  which  the  cervical  sympathetic  ganglia  were  shown  to  be 
involved  have  we  been  able  to  study  the  ganglia  from  other  portions 
of  the  body.  In  none  of  these  was  there  positive  evidence  of 
involvement  other  than  hyperpigmentation.  There  was  little  or 
no  granular  degeneration  present  resembling  that  found  in  the 
middle  and  superior  cervical  sympathetic  ganglia.  These  observa- 
tions will,  of  course,  need  to  be  confirmed  by  a  much  larger  series 
of  cases,  but  they  suggest  that  the  ganglionic  changes  in  exoph- 
thalmic goiter  may  be  confined  largely  to  the  cervical  sympathetics, 
and  that  they  may  not  be  a  secondary  result  of  a  general  metabolic 
disturbance. 

Experimextal  Work. 

With  a  view  to  determining  the  possible  relationship  of  the 
lesions  in  the  sympathetic  ganglia  to  exophthalmic  goiter,  studies 
have  been  made  of  the  ganglia  in  a  number  of  animals  (dogs, 
goats,  spermophiles,  rabbits,  and  monkeys),  in  some  of  which 
many  of  the  symptoms  of  exophthalmic  goiter  had  been  produced 
by  the  administration  of  Kendall's"  alpha-iodin  compound,  in  others 
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which  had  been  subjected  previously  to  double  thyroidectomy,  and 
in  others  in  which  the  cervical  ganglia  had  been  injected  with 
various  bacteria.  In  only  one  animal,  however,  were  suggestive 
degenerative  changes  found  in  the  ganglionic  cells.  In  this  animal, 
a  young  male  goat,  a  small  amount  of  a  virulent  broth  culture 
of  Bacillus  broncJmepticus  (the  bacillus  associated  with  canine 
distemper,  and  an  organism  which  frequently  affects  the  central 
nervous  system),  was  injected  into  the  right  superior  cervical 
ganglion.  The  animal  died  twenty-four  days  later,  and  necropsy 
was  performed  within  an  hour  after  death.  The  superior  cervical 
s^Tnpathetic  ganglion  from  the  left  side  and  the  stellates  from  both 
sides  were  all  apparently  normal.  The  right  superior  cervical 
sympathetic,  which  had  received  the  injection,  showed  at  the 
immediate  site  of  the  injection  a  small  area  in  which  the  ganglionic 
cells  were  completely  destroyed  and  replaced  by  necrotic  tissue. 
Throughout  the  remainder  of  the  ganglion  the  cells  were  highly 
pigmented  and  showed  various  degrees  of  advanced  degeneration. 
In  fact,  the  lesions  were  quite  parallel  with  those  in  the  cervical 
ganglia  removed  from  patients  with  acute  exophthalmic  goiter. 

These  experiments  are  being  repeated,  and  will  be  made  the 
subject  of  a  subsequent  report. 

In  conclusion,  I  wish  to  thank  Professors  Wm.  T.  Councilman, 
Harvey  Gushing,  and  Walter  B.  Cannon,  of  Harvard  Medical 
School,  for  kindly  permitting  me  to  examine  their  ganglionic 
material  from  autopsies,  operations,  and  animal  experiments. 
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THE  ETIOLOGY  OF  PELLAGRA:   A  CONSIDERATION  OF 
VITAMIN  DEHCIENCY.^ 

By  Edward  J.  Wood,  M.D., 

WTLMIXGTON,  XORTH  CAROLIXA. 

In  a  previous  communication^  it  was  suggested  that  the  relation 
of  corn  to  pellagra  was  analogous  to  the  relation  of  rice  to  beriberi. 
The  object  of  the  present  study  was  to  determine  the  results  of 
feeding  chickens  and  pigeons  on  the  offal  of  the  corn  mill  (which 
is  known  as  corn  chops)  after  the  de^'elopment  of  symptoms  pro- 
duced by  feeding  deficient  corn  products.  The  second  portion  of 
the  work  has  to  do  with  the  application  of  the  information  obtained 
by  animal  experimentation  in  the  treatment  of  pellagra  in  man. 
Soon  after  starting  the  present  work  it  became  apparent  that  the 
milling  and  cooking  of  wheat  products  played  an  equally  important 
part  in  the  production  of  vitamin  deficiency. 

It  had  been  shown  by  John  ]\I.  Little'  that  deficient  wheat 
flour  caused  a  form  of  polyneuritis  in  man  which  must  be  counted 
true  beriberi.  W.  R.  Ohler,^  prompted  by  a  suggestion  from  Little, 
did  extensive  experimentation  and  produced  the  same  type  of  poly- 
neuritis by  feeding  chickens  hominy  as  had  been  produced  by 
deficient  wheat.  The  result  in  both  instances  was  the  same  as  the 
type  of  polyneuritis  produced  with  polished  rice. 

In  1914  Casimir  Funk,^  who  had  introduced  into  medicine  the 
term  vitamin,  and  who  had  seen  his  theory  regarding  the  causation 
of  beriberi  and  its  remedy  verified,  suggested  that  there  was  the  same 
relationship  between  the  milling  of  corn  and  pellagra  as  had  been 
proved  between  the  milling  of  rice  and  beriberi.  There  was  no 
experimental  or  clinical  evidence  presented,  however,  and  the  sug- 
gestion did  not  receive  the  attention  it  deserved,  though  the  advo- 
cates of  a  deficiency  cause  never  lost  sight  of  the  possibility  of  such 
a  solution.  Funk  pointed  out  the  marked  difference  in  the  composi- 
tion of  corn  and  of  the  germ  of  corn.  The  fat  content  of  the  whole 
grain  is  5  per  cent.,  while  the  germ  contains  30  per  cent.  The  loss 
of  fat  was  thought  by  him  to  be  a  good  indicator  of  the  loss  of 
vitamin,  as  there  was  evidence  to  show  that  the  fatty  portion  con- 
tained the  vitamin.  South  African  and  American  corn  were  both 
deficient,  but  the  latter  more  so  because  of  the  higher  degree  of 

1  Presented  at  the  meeting  of  the  Association  of  American  Physicians  in  Washington, 
May  10,  1916. 

2  Wood,  E.  J.,  Vitamin  Solution  of  the  Pellagra  Problem,  Jour.  Am.  Med.  Assn., 
May  16,   1916,  vol.  Ixvi. 

'  Jour.  Am.  Med.  Assn.,   1912,  Iviii  and  1914,  Ixiii. 
*  Jour.  Med.  Research,  vol.  xxxi  (new  series,  vol.  xxvi). 

'  Prophylaxe  u.  Therapie  der  Pellagra  im  Lichte  der  Vitaminlehre,  Munchen. 
med.  Wchnschr.,  1914. 
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milling.  Funk  was  disposed  to  regard  the  mortality  rate  of  the 
disease  as  an  index  of  the  degree  of  deficiency. 

It  had  been  shown  in  the  beriberi  work  that  phosphorus  pentoxide 
was  a  reliable  indicator  of  vitamin,  though  there  was  no  direct 
connection  between  the  two.  The  same  value  is  attached  to  it  in 
the  present  work.  Sulphur  determination  is  being  introduced  by 
us  as  an  aid  in  determining  vitamin,  but  the  work  has  not  pro- 
gressed far  enough  to  justify  any  definite  conclusions  as  to  its 
value  in  comparison  with  the  phosphorus  indicator.  So  far  the 
results  obtained  show  a  striking  similarity. 

Viewing  pellagra  as  a  deficiency  disease,  and  attributing  the 
deficiency  to  the  milling  process  or  to  some  chemical  change  which 
brings  about  destruction  of  vitamin  in  the  process  of  cooking,  it  is 
no  difficult  matter  to  reconcile  and  even  harmonize  many  of  the 
views  of  the  early  Spanish,  Italian,  and  French  pellagrologers. 
The  vast  amount  of  literature  which  has  accumulated  since  the 
publication  of  Casal's^  original  article  has  been  very  lifeless  until 
recently.  It  now  becomes  reanimated  by  recent  progress,  and  a 
careful  study  of  this  wealth  of  material  is  not  only  interesting, 
but  of  practical  value,  and  we  are  filled  with  admiration  at  the 
keenness  of  the  observation  of  those  men  who  had  so  little  oppor- 
tunity for  the  accurate  study  of  such  a  problem,  and  whose  observa- 
tions have  stood  so  well  the  test  of  modern  scientific  advance. 
Sandwith"  states  that  as  early  as  1707  Pedro  Casal  wrote  in  Spanish 
that  pellagra  was  due  to  insufficiency  of  diet.  In  the  latter  part 
of  the  eighteenth  century  Franzago  declared  that  maize  was 
unhealthy  only  because  it  was  an  insufficient  food,  but  he  would 
not  say  it  was  the  sole  cause.  Later,  ^Nlarzari*"  claimed  that  the  cause 
of  the  noxiousness  of  the  corn  was  an  insufficiency  of  gluten.  Had 
there  been  a  knowledge  of  Plunk's  theory  of  vitamin  during  that 
period  in  which  corn  was  connected  with  pellagra  in  one  way  or 
another,  the  problem  would  probably  have  been  solved  long  ago. 
The  school  of  Lobroso  had  as  a  basis  of  its  teachings  a  definite 
toxicity  which  may  now  be  interpreted  in  terms  of  deficiency. 

The  germ  of  the  corn  lying  at  the  hiliis  of  the  grain  is  poorly 
protected  and  subjected  to  the  action  of  all  injurious  agencies  both 
animal  and  vegetable.  Damaged  corn  is  always  most  affected  in  this 
part.  Owing  to  the  high  fat  content,  the  method  of  removing  the 
germ  before  the  grain  was  finally  ground  was  introduced.  This 
process  was  called  "degermination."  It  is  practised  in  many  places 
and  in  many  types  of  mill.'-'  The  two  products  of  this  form  of  milling 
are  granulated  corn  meal  and  corn  chops.    The  latter  is  spoken  of 

'  Historia  natural  y  medica  de  el  Principado  de  Asturias.  Abra  posthuma  del 
Doctor  D.  G.  Casal,  Medico  de  Su  Magestad  y  su  Protomedicin  de  Castilla,  Madrid, 
1762. 

'  Trans.  Soc.  Trop.  Med.  and  Hyg.,  October,  1915. 

*  Essai  Medico-politique,  1810. 

9  Farmer's  Bulletin,  298,  U.  S.  Dept.  Agr. 
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as  the  offal  of  the  corn  mill  and  is  sold  as  cattle  food.  In  former 
times  the  grain  was  ground  whole  at  the  community  water  mill 
and  there  was  no  damage  from  the  great  heat  which  may  be  pro- 
duced in  rapid  steam  milling.  This  form  of  heat,  however,  is  incon- 
spicuous in  comparison  with  the  heating  process  which  the  grain 
often  undergoes  before  reaching  the  mill. 

The  differences  between  corn  chops  and  corn  meal  are  given  below: 

Protein,  Fat,  Carbohydrate,  Fiber, 

per  cent.  pT  cent.  per  cent.  per  cent. 

Meal 9.2  1.9  74.4                  1.0 

Chops 9.0  7.0  70.0                  9.0 

Germ  alone  ....  21.7  29.6  44.7 

Endosperm    ....  12.2  1.5  8.5.0 

Analysis  of  the  various  articles  of  food  which  were  experimented 
with  showed  interesting  variations  in  the  P2O5  content.  It  was 
readily  apparent  that  the  cortex  of  the  various  grains,  as  has  been 
formerly  held,  contained  the  bulk  of  phosphoric  acid.  It  was  also 
apparent  that  the  amount  was  influenced  by  the  degree  of  fineness 
of  the  product.  Wheat  middlings  sifted  in  the  laboratory  with  the 
removal  of  only  the  very  smallest  amount  of  bran  showed  a  definite 
decrease  in  the  phosphorus. 

PsOs, 
per  cent. 

Corn  chops 1 .  15 

Water-ground  meal  (North  Carolina) 0.78 

Whole  meal,  steam  milled  (Virginia) 0.60 

Highly  milled  meal  (Ohio) 0.29 

Steam-milled  meal  (North  Carolina) 0.58 

Wheat  middlings  (offal  of  mill) 0.98 

Whole-wheat  flour 0.50 

Average  wheat  flour  (tjought  in  Wilmington,  North  Carolina)    .  0.14 

The  first  important  suggestion  of  a  vitamin  deficiency  caused 
by  the  milling  process  was  made  by  P.  A.  Nightingale^"  in  Rhodesia 
in  1912.  He  found  that  prisoners  fed  on  highly  milled  meal 
developed  a  definite  group  of  s\Tnptoms  for  which  he  coined  the 
word  "zeism,"  thinking  it  to  be  a  new  condition.  There  can  be  no 
doubt  that  this  condition  was  acute  pellagra,  which  has  never  been 
reported  in  medical  literature  except  in  the  vSouthern  States,  in 
which  it  appeared  in  1905.  All  references  in  European  literature 
recognize  pellagra  only  as  a  chronic  process.  Nightingale  concluded 
that  the  use  of  highly  milled  meal  had  caused  the  disease,  and 
substituted  whole  meal  which  was  ground  b\  hand  in  the  jail. 
The  result  in  his  words  was  "immediate  and  magical." 

Recent  studies  in  polyneuritis  gallinarum  in  its  relation  to  beri- 
beri now  become  of  great  value  in  suggesting  a  line  of  investigation 
in  pellagra.    Goldberger"  has  emphasized  the  importance  of  viewing 

"*  Nightingale,  P.  A.,  Transvaal  Med.  Jour.,  1912. 

"  Public  Health  Reports,  June  24,  September  11,  October  2.3,  1914,  Jour.  Am.  Med. 
Assn.,  October  10,  1914,  and  February  12,  1916,  Public  Health  Reports,  January  15, 
1915. 
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pellagra  in  much  the  same  light  as  beriberi,  and  we  are  indebted  to 
him  for  the  suggestion.  It  is  not  known  that  there  is  any  connection 
between  pellagra  and  beriberi,  except  that  both  diseases  are  probably 
deficiencies.  Any  experimental  work  in  pellagra  would,  therefore, 
not  be  aided  by  a  study  of  polyneuritis  in  fowl.  The  present  work 
was  undertaken  to  prove  the  fact  that  polyneuritis  could  be  caused 
by  meal  made  deficient  in  the  milling  process  and  cured  by  the  por- 
tion of  the  grain  removed  in  the  production  of  the  deficiency. 
Unexpected  findings  have  thrown  considerable  light  on  the  question, 
and  have  tended  to  suggest  the  possibility  of  a  disease  condition 
which  seems  to  be  due  to  a  deficiency  not  so  marked  as  to  be  suffi- 
cient to  cause  polyneuritis.  It  w^ould  seem  that  beriberi  and  pellagra, 
then,  differ  only  in  the  degree  of  insufficiency. 

The  recent  work  of  Voegtlin,  ]Myers,  and  Sullivan^^  showed  that 
vitamin  was  promptly  destroyed  by  the  use  of  soda  and  certain 
baking  powders  in  the  preparation  of  bread  regardless  of  the  original 
quality  of  the  flour  or  meal.  It  was  further  shown  that  this  could  be 
prevented  by  the  use  of  sour  milk  in  conjunction  with  the  alkali. 
Some  baking  powders  contain  enough  tartaric  acid  to  neutralize 
the  sodium  carbonate  after  the  liberation  of  carbon  dioxide.  It  is 
an  interesting  study  to  trace  the  introduction  of  this  form  of  cooking 
and  the  appearance  of  pellagra,  just  as  it  is  interesting  to  study 
the  time  connection  between  the  introduction  of  highly  milled 
meal  and  the  disappearance  of  the  old  water  mill  which  ground  the 
corn  m  toto.  In  one  community,  at  least,  I  have  been  able  to  show 
that  the  year  which  marked  the  abandonment  of  the  old  mill  was 
the  year  of  the  appearance  of  the  first  cases  of  pellagra.  Pellagra 
was  unknown  in  the  Confederate  army,  though  lack  of  food  was 
frequent;  but  there  was  no  deprivation  of  the  grains  of  any  portion 
in  the  milling.  There  are  broad  areas  in  North  Carolina  in  which 
pellagra  has  never  occurred,  though  poverty  and  poor  hygiene 
obtain  in  the  fullest.  These  areas  are  separated  from  railroad 
travel,  and  home  products  are  used  through  necessity.  This  is 
particularly  true  of  the  remote  mountain  counties.  I  have  searched 
diligently  through  four  such  counties  and  have  never  been  able 
to  find  the  disease,  nor  could  I  learn  of  its  occurrence  from  the 
physicians.  But  as  the  Piedmont  section  is  reached  and  the  people 
are  able  to  procure  manufactured  products  of  every  sort,  the  disease 
soon  appears  and  reaches  its  high-point  in  the  cotton-mill  village, 
in  which  highly  milled  products  are  used  almost  exclusively  and 
soda  is  added  to  every  form  of  food  to  hasten  the  cooking  (Voegtlin, 
Myers,  and  Sillivan). 

Six  pigeons  were  placed  in  a  roomy  cage  outdoors  with  a  floor  to 
prevent  the  scratching  of  the  earth.  The  best  pigeon  grit  was  abun- 
dantly supplied  as  well  as  plenty  of  fresh  water.    Whole  corn  was 

12  Public  Health  Reports,  April  14,  1916. 
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broken  in  the  laboratory  and  allowed  in  great  abundance.  No 
other  food  was  given  throughout  the  experiment.  For  four  months 
there  were  no  developments  of  disease,  though  it  was  evident  that 
conditions  were  not  best  suited  for  growth  and  development.  At 
one  time  it  was  noted  that  there  was  some  droopiness,  and  investi- 
gation showed  that  the  corn  used  at  the  time  was  of  an  inferior 
quality.  From  that  time  seed  corn  was  used.  This  group  were 
the  controls. 

In  the  second  group  of  pigeons  the  food  was  corn  meal  with  a 
P2O5  content  of  0.58  per  cent.  After  ten  days  it  was  noted  that  the 
pigeons  had  red  legs  in  striking  contrast  to  the  controls,  though  of 
the  same  breed  and  age.  In  addition  to  the  red  legs  there  was 
marked  droopiness  and  inactivity.  After  six  weeks  a  more  deficient 
meal  with  a  P2O3  content  of  0.29  per  cent,  was  substituted.  There 
was  no  change  except  increased  redness  of  the  legs.  After  these 
twelve  weeks  there  had  occurred  only  one  death,  and  that  from  a 
cause  having  no  bearing  on  the  experiment.  At  this  time  it  was 
decided  to  produce  polyneuritis  gallinarum  if  possible.  Wellman 
and  Bass^^  as  well  as  Ohier  had  produced  polyneuritis  in  less  than 
three  weeks  on  a  diet  better  than  the  one  in  use  by  us.  The  most 
deficient  meal  was  made  nito  bread,  with  the  addition  of  soda. 
After  a  month  of  this  feeding  there  was  still  no  polyneuritis.  During 
the  experiment  two  squabs  had  been  hatched  from  eggs  laid  after 
the  experiment  had  been  several  weeks  under  way.  These  squabs 
did  very  well  until  the  time  for  them  to  feed  themselves.  In  a  very 
few  days  polyneuritis  developed.  By  the  administration  of  corn 
chops  there  was  prompt  relief.  It  is  a  notable  fact  that  these  young 
pigeons  were  the  only  victims  of  polyneuritis,  though  the  diet  was 
such  that  it  was  to  be  expected  that  none  of  the  animals  would 
escape.  The  successful  feeding  of  corn  chops  proved  for  corn  what 
had  already  been  proved  for  rice  and  wheat.  By  alcoholic  extraction 
a  substance  was  found  in  the  corn  chops  which  was  equally  as  effec- 
tive as  the  alcoholic  extract  of  rice  polishings  had  been  in  former 
experiments. 

It  appeared  that  continued  feeding  of  a  gradually  increasing 
deficiency  diet  resulted  in  the  acquiring  of  a  peculiar  kind  of  toler- 
ance which  may  later  be  shown  to  explain  some  of  the  peculiarities 
of  pellagra.  After  red-legged  pigeons  had  been  kept  on  the  same  food 
for  several  weeks  it  was  impossible  to  produce  polyneuritis  with  the 
most  deficient  diet,  and  the  red-legged  condition  was  just  as 
promptly  relieved  by  feeding  corn  chops  as  was  polyneuritis.  Only 
a  few  days  were  required  for  a  return  to  normal,  though  it  was  found 
that  the  longer  the  red-legged  condition  had  existed  the  longer  the 
time  required  for  a  complete  subsidence. 

Chickens  hatched  on  the  same  day  were  divided  into  two  groups. 

"  Am.  Jour.  Trop.  Dis.  and  Prev.  Med.,  1913. 
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One  group  was  fed  deficient  corn  meal  while  the  control  group  was 
fed  corn  chops.  The  food  of  the  deficiency  group  contained  0.58 
per  cent,  P2O5  in  the  beginning,  which  was  later  replaced  by  a  meal 
with  a  0.29  percentage.  The  red-legged  condition  did  not  occur, 
but  the  chickens  did  poorly.  There  was  one  case  of  polyneuritis 
gallinarum  which  did  not  respond  to  treatment  because  discovered 
late.  The  growth  in  every  case  was  below  normal  and  droopiness 
was  quite  marked.  At  the  end  of  the  experiment  the  chickens  fed 
on  corn  chops  had  gained  8  per  cent,  more  than  those  on  deficient 
food. 


Fig.   1. — Photographs  of  a  Rhode  Island  cock,  showing  complete  paralysis:  a  definite 
case  of  polyneuritis  gallinarum  caused  by  feeding  cooked  hominy. 

Through  the  courtesy  of  a  colleague  we  were  given  the  oppor- 
tunity to  study  polyneuritis  gallinarum  in  a  Rhode  Island  Red 
cock.  The  cause  was  cooked  hominy.  The  photographs  show  the 
extreme  degree  of  paralysis  and  the  prompt  recovery  after  the 


wood:  the  etiology  Of  pellagra  819 

administration  of  the  extract  of  corn  chops  and  a  diet  of  the  same 
food.  This  animal  became  neuritic  by  a  change  of  diet  which  was 
not  extreme,  and  at  no  time  was  there  any  confinement  as  in  the 
experiments  above  recorded.  The  range  was  ample  and  the  animal 
had  abundant  opportunity  to  supplement  the  hominy  with  other 
food.  This  suggests  other  factors  not  yet  understood  which  play 
a  part  in  deficiency  conditions. 


Fig.  2. — Photograph  of  the  same  cock  forty-eight  hours  after  feeding  corn  chops 
and  the  extract  of  corn  chops.  Improvement  was  immediate.  Recovery  was 
complete. 

The  red-legged  condition  was  very  definite  and  the  cause  was 
well  established.  The  cure  was  equally  simple.  It  would  be  beyond 
the  scope  of  this  work  to  attempt  to  show  that  the  condition  was 
analogous  to  pellagra  as  polyneuritis  gallinarum  is  to  beriberi. 
Suffice  it  to  say  that  the  observation  was  of  the  greatest  help  to 
us  in  our  work,  and  by  it  we  were  able  to  determine  very  exactly 
the  quality  of  the  grain,  for  it  was  a  very  delicate  indicator.  We 
were  disposed  to  regard  polyneuritis  as  the  result  of  a  total  defi- 
ciency and  the  red-legged  condition  as  a  partial  deficiency.  If  this 
can  be  applied  to  pellagra  it  is  readily  understood  why  the  coolie 
of  the  East  has  beriberi  while  in  the  South  the  deficiency  disease 
is  pellagra.  The  coolie  eats  one  food  and  there  is  no  chance  for 
making  up  the  deficiency  with  other  foods.  In  the  South  there  is 
always  more  than  one  food,  and  therefore  the  deficiency  is  made 
up  in  j)art  at  least. 
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^^^ly  it  was  impossible  to  produce  polyneuritis  gallinarum  in 
the  pigeons  with  the  red-legged  condition  we  cannot  say.  In  several 
pellagrins  we  found  polyneuritis  which  much  resembled  beriberi, 
though  such  a  diagnosis  was  not  ventured  because  of  the  frequency 
of  the  use  of  excessive  dosage  of  arsenic  in  the  disease.  It  is  very 
probable  that  many  cases  of  neuritis  in  pellagra  have  been  caused 
in  this  way. 

Feeling  justified  in  the  opinion  that  the  portion  of  the  grain 
removed  in  milling  contained  the  vitamin,  the  lack  of  which  caused 
pellagra,  it  was  decided  to  feed  pellagrins  on  exclusive  diet  of  corn 
chops. 

Case  I. — A  white  man,  aged  sixty-five  years.  S\Tiimetrical  ery- 
thema of  the  backs  of  the  hands,  stomatitis,  diarrhea,  prostration, 
and  emaciation.  For  several  months  the  diarrhea  had  been  trouble- 
some, and  the  number  of  stools  varied  from  six  to  ten  in  twenty-four 
hours.  On  ^Yednesday  morning  he  was  placed  on  an  exclusive  diet 
of  corn  chops,  but  allowed  a  little  luitter.  The  corn  chops  was 
baked  as  bread  without  soda  or  baking  powder,  and  was  also  made 
into  a  gruel.  The  patient  was  fed  five  times  during  the  day.  It 
was  explained  to  him  that  the  remedy  was  in  the  food  and  could 
not  be  successfully  extracted.  After  forty-eight  hours  the  relief  was 
most  striking:  the  diarrhea  had  ceased,  the  stomatitis  was  relieved, 
and  desquamation  was  progressing  rapidly.  On  Sunday  he  was  dis- 
charged, with  only  the  one  complaint,  constipation,  to  be  considered. 
He  was  kept  under  observation  for  several  weeks  in  the  dispensary, 
and  there  occurred  no  recurrence. 

Case  II. ^ — A  white  man,  aged  fifty-six  years.  The  backs  of  his 
hands  w^ere  covered  with  a  bullous  er\i:hema  and  the  redness  was 
intense.  The  first  physician  who  saw  him  suspected  a  dangerous 
skin  infection.  The  lesions  were  perfectly  symmetrical.  There 
was  a  complaint  of  stomatitis  and  diarrhea.  In  addition  the 
patient  was  a  diabetic.  He  was  placed  on  a  diet  of  corn  chops, 
and  at  the  end  of  four  days  the  skin  lesions  were  relieved  and 
exfoliation  was  progressing  rapidly,  the  diarrhea  and  all  other 
sjTuptoms  had  ceased.  After  a  few  days  he  was  given  the  Allen 
fast  and  treated  for  the  diabetes,  with  prompt  disappearance  of 
sugar.  After  three  months  there  has  occurred  no  recurrence  of  pellagra. 

Case  III. — A  well-conditioned  white  woman,  aged  twenty-two 
years.  She  had  many  peculiarities  of  diet,  and  as  a  result  was 
suffering  from  pellagra  of  a  tj-pical  type.  The  erythema  covered 
the  backs  of  her  forearms,  and  there  was  a  classic  Casal  collar. 
She  complained  of  diarrhea  and  stomatitis.  After  four  days  of 
corn  chops  she  was  relieved  of  all  symptoms,  and  at  the  end  of  a 
week  desquamation  was  complete.  After  two  weeks  of  this  treat- 
ment she  had  gained  eight  pounds  and  felt  better  than  in  years. 
She  was  allowed  other  things  besides  the  chops,  but  was  required 
to  eat  the  latter  at  least  three  times  a  day. 
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It  was  found  that  far-advanced  cases  were  not  relieved  in  this 
striking  manner,  though  improvement  often  followed,  and  the  treat- 
ment was  well  justified.  After  a  time  structural  change  takes  place 
both  in  the  intestinal  tract  and  the  nervous  system,  and  no  treat- 
ment can  avail  anything.  This  is  equally  true  of  other  diseases 
for  which  there  are  specifics. 

Case  IV. — A  negro  woman,  aged  about  thirty  years,  was  ad- 
mitted to  the  hospital  in  a  hopeless  condition.  She  was  far  advanced 
in  dementia.  The  bowels  and  bladder  were  being  emptied  in  the 
bed,  and  the  patient  required  an  attendant  constantly  to  keep  her 
in  bed.  It  was  impossible  to  feed  her  except  by  the  tube,  which  was 
used  three  times  in  the  twenty-four  hours.  At  each  feeding  a  pint  of 
milk  and  three  eggs  were  given.  There  was  some  improvement,  but 
it  was  not  marked  until  four  ounces  of  a  gruel  of  wheat  middlings 
was  added.  The  intestinal  condition  improved  promptly,  and  there 
would  be  periods  of  entire  freedom  from  the  diarrhea.  The  mental 
condition  also  improved,  and  the  use  of  the  tube  was  abandoned. 
The  patient  died  rather  suddenly  from  an  unknown  cause.  In  spite 
of  the  unfavorable  termination  there  could  be  no  doubt  that  the 
food  caused  improvement,  and  more  markedly  when  the  food  con- 
taining grain  cortex  was  added. 

In  all  cases  treated  by  the  feeding  method  no  drugs  were  used 
except  an  occasional  placebo.  It  was  soon  learned  that  the  corn 
chops  to  be  effective  must  be  freely  milled.  Just  how  this  can  be 
worked  out  practically  remains  to  be  demonstrated  by  some  reliable 
dealer.  Whatever  the  essential  substance  is  there  can  be  no  doubt 
that  it  is  very  unstable,  and  apart  from  this,  owing  to  the  occurrence 
of  rancidity,  corn  chops  keeps  very  poorly.  Some  chemical  process 
may  be  introduced  to  extract  from  the  corn  chops  or  the  wheat 
middlings  the  essential  substance.  Our  own  efforts  along  this  line, 
while  proving  that  such  a  substance  was  present  and  could  be 
extracted,  were  too  expensive  for  practical  purposes  because  of  the 
great  amount  of  alcohol  necessary.  Mr.  G.  F.  Catlett  was  able  to 
secure  65  c.c.  of  a  watery  substance  from  one  kilo  of  corn  chops  by 
extracting  with  8000  c.c.  of  95  per  cent,  grain  alcohol.  The  same 
general  plan  was  followed  as  had  been  formerly  used  in  the  prepara- 
tion of  rice  polish  extract.  The  product  made  in  our  laboratory 
from  corn  chops  was  certainly  as  effective  as  rice  polish  in  poly- 
neuritis gallinarum  when  that  condition  was  caused  by  defective 
corn.  There  is  no  reason  to  believe  that  it  would  not  have  been 
£qually  as  effective  if  the  polyneuritis  had  been  caused  by  polished 
rice.  Certainly  in  pellagra  we  were  able  to  relieve  the  symptoms  by 
the  use  of  wheat  middlings  in  one  case  and  corn  chops  in  others. 
This  suggests  that  there  probably  is  no  specificity  in  the  vitamin, 
but  that  all  grains  under  discussion  yield  a  certain  amount,  and  that 
the  only  difference  is  one  of  richness. 

While  the  bulk  of  our  experimental  work  was  confined  to  a  con- 
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sideration  of  corn  deficiency,  we  are  entirely  in  accord  with  those 
observers  who  regard  the  wheat  as  a  more  frequent  source  of  the 
deficiency  in  the  South  at  this  time.  We  were  in  a  position  to  study 
the  corn  question,  and  were  desirous  of  explaining  in  the  beginning 
why  polenta,  the  national  dish  of  the  Italian  peasantry,  caused 
pellagra.  It  can  be  readily  accepted  now  that  the  toxicity  of 
Lombroso  was  really  a  deficiency,  and  that  the  food  forming  almost 
the  exclusive  diet  of  the  people  under  his  observation  was  polenta. 
Polenta  is  a  thick  corn-meal  mush,  which  was  kept  for  days  after 
its  cooking,  and  which  usually  underwent  fermentation.  It  has 
been  shown  that  when  corn  is  deficient  the  germ  is  usually  the  por- 
tion of  the  grain  first  and  most  seriously  damaged  regardless  of  the 
source  of  injury.  ]\Iuch  of  this  Italian  corn  was  badly  damaged, 
and  therefore  was  deficient  because  the  vitamin  had  been  destroyed 
in  the  germ.  We  will  later  study  the  result  of  fermentation  on  the 
vitamin  content  of  polenta. 

It  is  obvious  that  vitamin  deficiency  of  the  grain  food  may  be 
replaced  by  an  abundant  protein  diet  of  fresh  lean  meat,  fresh  milk, 
eggs,  and  various  other  expensive  foods.  It  is  also  obvious  that  an 
infant  may  be  protected  from  scurvy  while  on  a  faulty  diet  by  giving 
such  an  antiscorbutic  as  orange  juice.  But  is  there  justification  for 
such  a  procedure?  With  the  gradually  increasing  cost  of  foods  of 
the  vitamin  supplying  t\'pe,  the  poor  whites  of  the  South  are  no 
nearer  their  salvation  from  this  great  scourge.  Lombroso  once  said 
that  it  would  be  equally  as  eftective  to  advise  his  patient  to  be  rich 
as  to  advise  the  diet  needed,  and  if  the  patient  were  rich  he  would 
not  have  to  be  advised  about  the  diet,  for  his  natural  desires  would 
protect  him  from  the  disease.  If  decortication  of  grain  and  faulty 
methods  of  cooking  cause  the  disease,  the  remedy  is  not  beyond  the 
reach  of  the  poorest  pellagrin.  And  this  is  our  experience.  It  is, 
of  course,  granted  that  the  high  protein  diet  is  most  desirable,  but 
the  practical  solution  of  the  pellagra  problem  in  the  South  calls 
for  some  other  remedy.  It  can  be  easily  shown  that  people  live 
without  meat,  milk,  eggs,  and  other  expensive  protein,  and  still 
do  not  suft'er  from  pellagra.  Our  experience  is  that  such  people 
do  not  eat  decorticated  grains.  We  have  also  learned,  as  pointed 
out  on  a  previous  page,  that  the  response  from  feeding  pellagrins 
the  decorticated  portions  of  the  grain  is  more  prompt  than  when 
the  diet  is  meat  and  eggs.  It  is  to  be  hoped  that  the  vitamin 
preparation  of  A.  Seidel,^^  which  is  prepared  from  brewer's  yeast, 
using  Lloyd's  reagent,  will  be  an  inexpensive  source  of  making  up 
the  deficit  in  the  diet  of  the  pellagra  class.  We  have  had  no 
opportunity  to  test  it  in  the  treatment  of  the  disease. 

It  would  appear  to  us  that  pellagra  is  readily  prevented;  that  the 
prevention  does  not  require  any  increased  cost  of  living;  that  the 

i«  Public  Health  Reports,  1916. 
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use  of  whole  grains  that  have  not  undergone  destructive  changes 
and  the  avoidance  of  alkahne  rising  agents  would  entirely  eradicate 
the  disease. 

It  gives  me  pleasure  to  acknowledge  my  debt  to  ]Mr.  G.  F. 
Catlett,  who  by  his  sympathetic  advice  and  aid  in  the  chemical 
portion  of  this  study  has  made  it  possible. 
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AND  surgeons;  VISITING  PHYSICIAN  TO  THE  NEW  YORK  CiTY  HOSPITAL;  CHIEF  OF 

MEDICAL  DIVISION  OF  ST.  MARK's  HOSPITAL;   CONSULTING  PHYSICIAN  TO  THE 

FRENCH  HOSPITAL,  TO  THE  NEW  YORK  THROAT,  NOSE  AND  LUNG  HOSPITAL, 

AND  TO  THE  CENTRAL  ISLIP  STATE  HOSPITAL. 

The  universal  employment  of  the  Wassermann  reaction  has 
revealed  the  striking  frequency  of  an  unknown  or  an  unacknowl- 
edged syphilitic  infection  in  patients  with  tuberculosis.  The 
greater  participation  of  careful  internists  in  the  problems  of  lues 
and  the  development  of  more  recently  devised  tests  have  been 
responsible  for  showing  that  either  as  a  result  of  their  disease,  or 
of  its  vigorous  treatment,  syphilitics  exhibit  an  increased  suscep- 
tibility to  tuberculosis.  Recent  experience  with  the  late  lamented 
Paul  Ehrlich's  epoch-making  drug,  salvarsan,  promises  ho])e  for 
the  future  in  the  treatment  of  patients  afflicted  with  these  com- 
bined infections,  and  very  likely  the  diminution  of  syphilitics' 
susceptibility  to  the  great  white  plague. 

In  ten  years  of  prison  service,  Tedeschi-  found  that  70  per  cent, 
of  the  cases  of  pulmonary  tuberculosis  had  de^'eloped  upon  a  luetic 
soil. 

Among  346  tuberculous  inmates  of  Boucicaut  Hospital,  19  per 
cent.  (64)  gave  a  positive  Wassermann  reaction,  although  but 
3  per  cent.  (10)  acknowledged  a  previous  luetic  infection  or  showed 
any  signs  of  it.^  Among  116  patients  at  Brompton  Hospital  with 
pulmonary  tuberculosis  selected  at  random  by  Inman,^  he  found 
only  5  per  cent.  (6)  positive.  The  admissions  to  a  children's  ortho- 
pedic hospital  in  Sweden'  during  three  years  included  29  affections 

1  Read  by  title  before  the  clinical  section  at  the  Eleventh  Annual  Meeting  of  the 
National  Association  for  the  Study  and  Prevention  of  Tuberculosis,  held  at  Seattle 
June  14  to  16,  191.5,  but  not  completed  in  time  for  publication  in  the  Transactions. 

2  Studium,  Napoli,  1910,  iii,  343,  377. 

3  Bull.  Acad,  de  med.,  Paris,  1914,  Series  3,  Ixxi,  596.  (Abst.)  Jour.  Am.  Med. 
Assn.,  Chicago,  1914,  Ixii,  1848. 

^  Compt.  rend.  Soc.  de  biol.,  Paris,  1914,  Ixxvi,  254. 

*  Norsk.  Mag.  f.  Laegevidensk,  Christiania,  1915,  Ixxvi,  557-696.  (Abst.)  Jour. 
Am.  Med.  Assn.,  1915,  Ixiv,  2030. 
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of  the  knee,  of  which  20.7  per  cent,  were  non-tuberculous  while 
two- thirds  of  this  percentage  were  plainly  luetic,  with  a  positive 
Wassermann  reaction.  This  test  was  also  positive  in  many  other 
cases  at  the  hospital,  and  in  a  large  number  with  inimistakable 
tuberculous  lesions,  and  for  the  most  part  in  children  with  latent 
syphilis  (in  reality  inherited  lues),  although  called  "scrofula." 
Among  22  more  recent  admissions  to  the  same  hospital,  all  of  whom 
were  recommended  with  the  diagnosis  of  some  form  of  tuberculosis, 
23  per  cent.  (5)  showed  a  positive  Wassermann  reaction. 

Among  47  patients  with  lues  at  various  stages  of  the  disease 
tested  with  tuberculin  by  the  intradermic  method  of  Mantoux, 
94  per  cent.  (44)  showed  a  strongly  positive,  4  per  cent.  (2)  a 
doubtful,  and  2  per  cent.  (1)  a  negative  response;  while  in  28  of 
these  cases  a  von  Pirquet  test  showed  75  per  cent.  (21)  positive,  14 
per  cent.  (4)  doubtful,  and  11  per  cent.  (3)  negative  reactions.^ 
In  comparing  these  figures  with  the  ones  INIantoux  himself  obtained 
in  91  cases  of  known  tuberculosis  (81  positive  reactions,  or  89  per 
cent.;  3  negative,  or  3  per  cent.)  the  observers  concluded  there  was 
too  slight  a  difference  to  be  of  striking  diagnostic  value;  but  called 
attention  to  the  more  intense  and  persistent  intradermic  reaction 
to  tuberculin  in  the  s\'philitic  patients  than  in  those  in  whom  tuber- 
culosis alone  existed. 

Bronfenbrenner's^  recent  experience  with  the  complement-devia- 
tion test,  employing  Besredka's  tuberculin,  indicates  that  the 
incidence  of  tuberculosis  is  very  much  higher  among  syphilitics 
than  among  non-s\T3hilitics,  and  probably  because  lues  itself  or 
antiluetic  treatment  markedly  lowers  the  resistance,  and  so  renders 
such  individuals  either  more  susceptible  to  the  acquisition  of  or 
less  resistant  against  the  awakening  or  progress  of  a  previously 
contracted  tuberculosis. 

Numerous  articles  and  reports  of  cases  more  and  more  accurately 
studied  from  the  clinical,  therapeutic,  bacteriological,  pathological, 
and  recently  from  the  radiographic  and  serological  point  of  view 
have  clarified  our  conception  of  uncomplicated  pulmonary  lues, 
and  lessened  the  difficulties  in  respect  to  both  the  diagnosis  and  the 
treatment  of  co-existing  luetic  and  tuberculous  pulmonary  infec- 
tions.^ StengeP  carefully  analyzed  the  more  authoritative  litera- 
ture upon  pulmonary  syphilis,  and  suggested  that  the  discrepancy 
in  the  published  statements  of  the  frequency  of  acquired,  as  con- 
trasted with  hereditary  lues  of  the  lung,  depended  upon  whether 

^  Nicolas,  Favre,  and  Charlet,  Lj^on  med.,  1910,  cxiv,  624. 

7  Arch.   Int.   Med.,   Chicago,    1914,   xiv,   786. 

8  Am.  Jour.  Med.  Sc,  Philadelphia,  1905,  cxxix,  563.  New  York  Med.  Jour., 
1913,  xcviii,  600.  Councilman's  papers  quoted  Johns  Hopkins  Hosp.  Bull.,  Balti- 
more, 1891,  ii,  34.  ■  Med.  Contemp.,  Lisb.,  1912,  xxx  (Abst.),  Jour.  Am.  Med.  Assn., 
1912,  lix,  1932.  Hosp.  Tid.,  Copenhagen,  1914,  h-ii,  321-352.  (Abst.)  Jour.  Am. 
Med.  Assn.,  1914,  Ixii,  1370.     Rev.  gen  de  cHn.  et  de  therap.,  Paris,  1914,  xxv-iii,  86. 

9  Univ.  Penn.  Med.  Bull.,  Philadelphia,   1903-1904,  xvi,  89. 
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the  author  was  a  clinician  or  a  pathologist;  the  former,  accepting 
the  accuracy  of  such  a  diagnosis  upon  insufficient  evidence,  and  the 
latter,  aided  only  by  the  old  histological  methods,  exx-luding  many 
a  suggestive  case  if  studied  in  accord  with  modern  technic. 

A  wave  of  therapeutic  enthusiasm  for  mercury  and  even  for  the 
iodides  engulfed  many  clinicians  and  institutions  devoted  to  the 
care  of  tuberculous  patients  in  the  nineties,  and,  as  was  natural, 
some  good  but  much  harm  was  done.^"  With  evidence  of  a  pre- 
viously acquired,  or  an  inherited  syphilitic  infection  a  beneficial 
effect  from  one  or  both  these  remedies  is  readily  understood  and 
should  be  expected;"  but  there  is  no  convincing  proof  that  any 
benefit  will  result  from  the  use  of  mercury  or  iodide  of  potash  in 
the  tuberculous  who  are  not  at  the  same  time  luetic.  There  is, 
on  the  contrary,  much  e\"idence  of  danger  attending  the  vigorous 
use  of  these  drugs,  especially  of  mercury'-  in  tuberculous  patients 
with  a  tendency  to  hemoptysis,  and  of  the  iodides,  as  a  result  of 
their  congestive  effect. 

Although  Ehrlich'^  originally  included  advanced  cases  of  tuber- 
culosis among  the  contra-indications  to  the  use  of  salvarsan,  sub- 
sequent clinical  reports  show  that  with  care  such  individuals 
need  not  be  deprived  of  the  assistance  afforded  by  the  new  remedy. 

Herxheimer  and  Schonnefeld^'*  first  reported  the  use  of  salvarsan 
in  a  luetic  patient  with  pulmonary  tuberculosis.  After  a  four 
weeks'  course  of  intensive  mixed  treatment  had  failed  to  modify 
the  testicular  lesion  of  a  patient  plainly  infected  with  both  diseases, 
salvarsan  (0..5;  was  given.  The  resulting  benefit  was  immediate- 
and  striking,  but  no  details  of  its  effect,  if  any,  upon  his  double 
apical  pidmonarj^  lesion  were  cited.  TreupeP^  described  an 
advanced  case  of  pulmonary  tuberculosis  in  a  physician,  aged 
thirty-three  years,  in  ^^■hom  the  faithful  and  vigorous  use  of  mer- 
cury inunctions  had  not  cured  a  luetic  infection  of  a  year's  dura- 
tion. Intramuscular  injection  of  salvarsan  (0.6)  produced  quite 
a  severe  reaction  at  the  bilateral  sites  of  inoculation;  and  at  first 
considerably  upset  the  patient,  with  a  maximum  temperature  of 
38.5°  on  the  second  day.  The  writer  noted  the  beneficial  effect 
upon  the  symptoms  referable  to  s^'philis,  and  stated  that  the 
pulmonary  condition  was  unchanged.  Gluck'^  cites  a  serious  case 
of  malignant  s^-philis  with  fever  and  mth  a  pulmonary  catarrh 
very  favorably  infiuenced  by  one  injection  of  salvarsan  fO.4),  but 
gives  no  details  about  the  lung  condition  before  or  after  treatment. 

10  Wien.  Klin.,  1S95,  xxi,  259. 

11  New  York  Med.  Jour.,   1908,  xxxviii,  385. 
1'  Jour.  Am.  Med.  Assn.,  Chicago,  1910,  Iv,  915. 

1' Abhandlungen  liber  Salvarsan,  J.  F.  Lehmann,  MiiDchen,  1911,1,  p.  391;  1912, 
ii,  p.  554. 

"  Med.  Klin.,  1910,  vi,  1400. 

«  Deutsch.  nied.  Wchnschr.,  1910,  xxxvi,  1393. 

»«  Munchen.  med.  Wchnschr.,  1910,  h-ii,  1638. 
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In  an  analysis  of  375  cases  treated  with  salvarsan,  Sieskind^^ 
states  that  he  has  treated  patients  with  hemoptysis  and  with 
phthisis  in  varied  stages  without  ill  effect,  and  always  with  general 
improvement  and  an  increase  in  weight.  Among  the  indications 
for  its  use  he  includes  luetic  patients  with  tuberculosis,  in  whom 
mercury  affects  the  tuberculosis  adversely.  Treupel  and  Levi^^ 
state  that  they  have  injected  salvarsan  into  syphilitic  patients  with 
open  pulmonary  tuberculosis  without  unfavorable  effects  on  the 
latter  disease,  except  possil)ly  in  two  cases:  one  a  patient  with  an 
old  apical  tuberculous  process  in  whom  an  intramuscular  injection 
was  followed  three  weeks  later  by  temperature  and  an  exudative 
pleurisy;  and  another  who  developed  a  croupous  pneumonia  upon 
the  same  side  as  and  two  weeks  after  an  interscapular  injection, 
which  had  been  followed  by  an  extensive  and  persisting  deep  infil- 
tration. Herxheimer  and  Altmann'^  administered  salvarsan  to  9 
patients  with  glandular,  cutaneous  and  pulmonary  tuberculosis 
(and  also  experimentally  to  animals),  and  called  special  attention 
to  the  resulting  focal  reaction,  a])parently  identical  with  that  pro- 
duced by  injections  of  tuberculin.  Although  they  selected  only 
small  doses  no  beneficial  effect  upon  the  tuberculous  process  was 
detected.  In  4  cases  of  lupus  this  focal  reaction  was  especially 
well  studied:  it  consisted  of  pain,  heat,  swelling,  and  redness, 
appeared  within  four  to  six  hours  after  the  injection,  lasted  about 
twenty-four  hours,  disappeared  with  scaling,  and  its  intensity 
apparently  ran  parallel  to  the  degree  of  the  disease.  Reinjection 
produced  a  less  vivid  effect.  No  benefit  was  noted  in  the  skin 
lesion  in  .3  of  the  cases  after  three  injections  following  each  other 
within  three  or  four  weeks.  They  compared  it  to  the  so-called 
Herxheimer's  reaction  and  liken  it  to  a  mobilization  of  tuberculin. 
In  a  patient  w4th  secondary  lues  and  tuberculous  cervical  glands 
the  administration  of  salvarsan  (0.5)  was  followed  by  a  focal  reac- 
tion with  subsequent  softening  and  ])us  formation  (bacilli  ])ositive), 
necessitating  a  later  operation.  In  two  of  their  patients  with  pul- 
monary tuberculosis  the  second  dose  of  salvarsan  was  followed 
by  a  general  as  well  as  a  focal  reaction  (cough  and  rales) .  A  fourth 
patient  with  a  healed  apical  jjrocess  developed  a  local,  focal,  and 
general  reaction  five  days  after  the  injection  of  salvarsan  (0.5) 
into  the  gluteal  region,  and  showed  at  autopsy  an  induration  and 
encapsulated  caseation  in  the  lungs;  but  the  cause  of  the  sudden 
death  was  a  pulmonary  embolus  from  a  thrombus  in  the  femoral 
vein,  secondary  to  a  streptococcus  abscess  at  the  site  of  inoculation, 
and  had  nothing  to  do  with  the  coexistence  of  tuberculosis.    Bine-° 

'"  Miinchen  nicd.  Wchnschr.,  1910,  Ivii,  2027. 
18  Ibid.,   1911,  Iviii,  237,  305. 

'9  Deutsch.  med.  Wc-hnschr.,  1911,  xxxvii,  441.     Arch.  f.  Dermat.  u.  Syph.,  Wien 
u.  Leipzig,  1911,  ex,  249. 

2"  California  State  Med.  Jour.,  Sacramento,  1911,  ix,  255. 
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gave  salvarsan  to  a  patient  with  glandular  tuberculosis  and  a 
positive  Wassermann,  l)ut  his  report  does  not  mention  the  results. 
Fordyce  so  treated  Harris's'-^  patient  with  pulmonary  tuberculosis 
and  tertiary  lues  (extensive  nasal  necrosis)  with  an  excellent  effect 
upon  the  latter  disease;  but  neither  details  of  the  physical  examina- 
tion of  the  chest  nor  the  effect  of  the  medication  upon  the  former 
disease  are  available,  and  the  patient  cannot  be  traced.  Despite 
the  coexistence  of  an  apical  catarrh,  2  of  Schiele's^-  patients  with 
tertiary  lues  derived  benefit  from  the  intramuscular  injection  of 
salvarsan  (to  one  0.3  twice  to  the  other  0.5).  Although  the  con- 
dition of  his  third  patient  scarcely  justified  resorting  to  salvarsan 
(0.3  lumbar)  and  was  followed  by  a  rather  severe  reaction,  her 
subsequent  marked  improvement  and  the  elapse  of  two  and  a 
half  months  before  she  died,  render  decision  rather  difficult  as  to 
the  responsibility  of  the  drug.  The  dose,  however,  was  larger  than 
would  be  selected  today.  This  patient  was  aged  twenty-nine  years, 
under-developed,  poorly  nourished,  deaf,  with  hereditary  lues  of 
a  progressive  type,  with  double  apical  consolidation,  bronchial 
breathing  at  one  apex  and  severe  cough,  with  a  large  hard  liver, 
an  enlarged  spleen,  a  tender,  painful,  resistant  abdomen,  copious 
diarrhea,  a  perforation  of  the  hard  palate,  a.  negative  Wassermann, 
and  with  a  still  unhealed  sinus  from  an  operation  upon  one  mastoid 
nine  months  previously.  She  died  after  a  recurrence  of  diarrhea 
and  severe  abdominal  pain.  Jacquet^^  administered  salvarsan, 
O.G  (intragluteal),  to  a  male,  aged  forty-two  years  with  pulmonary 
tuberculosis  of  the  second  stage,  left  pleurisy,  luetic  lesions  of  foot 
soles,  testicle  and  epididymis,  and  a  positive  Wassermann. 
Although  not  known  at  the  time  of  inoculation  the  patient  had 
had  an  hemoptysis  a  short  time  before.  The  effect  of  the  treat- 
ment was  strikingly  good  upon  the  luetic  process,  the  general 
condition,  and  even  upon  the  active  pulmonary  signs.  In  addi- 
tion to  the  2  fatal  cases  cited  above  (Herxheimer  and  Altmann, 
Schiele)  Wechelmann's-"*  collection  of  deaths  following  the  use 
of  salvarsan  includes  10  others,  exhibiting  clinical  or  postmortem 
evidence  of  the  existence  of  both  tuberculosis  and  lues.  The 
existence  of  the  former  evidently  had  nothing  to  do  with  the  effect 
of  the  drug  or  with  the  fatal  termination  in  5  of  them.  If  his 
meager  details  can  be  relied  upon  for  judgment,  neither  of  Dind's 
2  cases  were  in  a  condition  to  justify  the  use  of  salvarsan,  although 
the  one  with  pulmonary  and  meningeal  tuberculosis,  admitted 
in  coma  and  injected  only  as  a  last  resort,  was  given  but  0.1. 
Schlasberg's  case  with  tertiary  lues  had  phthisis  and  also  chronic 

21  Larj'ngoscope,  St.  Louis,  1911,  xxi,  201,  671. 

22  St.  Petersb.  med.  Wchnschr.,  1911,  xxxvi,  359. 

2'  Bull,  et  mem.  Soc.  med.  d.  hop.  de  Paris,  1911,  Series  3,  xxxii,  567. 
2"  Ueber  die  Pathogenese  der  Salvarsantodesfalle,  1913,  Urban  and  Schwarzenberg, 
Berlin,  Wien. 
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nephritis,  and  was  given  salvarsan  (0.4)  about  twelve  weeks  after 
a  course  of  seven  injections  of  mercury,  which  had  not  been  well 
tolerated.  Autopsy,  however,  pointed  to  nephritis  as  the  cause 
of  death.  Vorner's^^  fatal  case,  with  the  history  of  lues  dating 
back  twenty,  and  of  tabes  ten  years,  was  given  salvarsan  (0.6), 
followed  within  twenty-four  hours  by  a  chill,  fever,  rapid  pulse, 
headache,  nausea,  and  vomiting;  the  urine  contained  1  per  cent, 
albumin,  the  temperature  persisted  for  six  days,  and  the  patient 
continued  to  be  nauseated  and  very  weak  for  about  seven  days; 
at  the  middle  of  the  second  week,  insomnia  and  further  exhaustion; 
at  the  fourth  week,  condition  more  serious,  afternoon  fever,  nausea, 
a  painful  tender  rigid  abdomen,  diarrhea,  enlarged  liver,  increas- 
ing exhaustion,  and  death.  Autopsy  disclosed  a  general  miliary 
peritoneal  tuberculosis  and  enlarged  softened  mediastinal  glands, 
histologically  tuberculous.  The  author  attributes  the  result  to 
a  hyperemia  of  the  glands  and  a  proliferation  of  the  tubercle  bacilli; 
likens  it  to  a  Herxheimer  reaction,  and  claims  that  salvarsan  is 
liable  to  activate  any  latent  infection,  including  tuberculosis. 
Despite  his  statement  that  the  physical  examination  revealed 
nothing  noticeable  about  the  internal  organs,  no  such  advanced 
and  extensive  tuberculous  lesions  as  were  disclosed  at  autopsy 
could  have  developed  within  five  weeks  of  the  injection  of  salvarsan; 
and  his  selection  of  so  large  a  dose  for  a  patient  in  such  a  wretched 
condition  was,  in  view  of  our  present  experience,  injudicious.  The 
internal  organs  were  also  recorded  as  normal  in  the  physical  exami- 
nations of  two  of  Finger's  fatal  cases;  in  both  of  which  a  chronic 
glandular  tuberculosis  was  disclosed  at  autopsy  to  be  the  source 
of  the  active  fresh  lesions  at  the  base  of  the  brain  and  elsewhere. 
To  one  of  them  a  second  dose  (0.4)  was  administered,  despite  a 
warning  reaction  after  the  first  injection  and  the  persistence  of 
headache;  and  to  the  other,  even  a  third  dose  (0.4),  although 
after  a  long  interval;  but  despite  the  warning  of  a  Herxheimer 
reaction  which  followed  the  first  dose;  and  the  patient's  complaint, 
at  the  time  of  the  final  injection,  of  severe  pains  in  ears,  headache, 
and  malaise.  These  three  fatalities  suggest  more  care  in  prelimi- 
nary examination  and  the  selection  of  smaller  doses.  Wechselmann 
urges  a  carefully  studied  spinal  puncture  before  administering 
salvarsan  to  tuberculous  patients  complaining  of  headache.  Audry^^ 
gave  arsenobenzol  (0.3)  to  an  anemic  woman,  aged  twenty-six 
years,  who  had  a  tuberculous  involvement  of  one  apex,  and  who, 
six  years  previously,  had  shown  symptoms  of  and  had  received 
some  treatment  against  an  unacknowledged  luetic  infection. 
Decided  improvement  in  both  diseases  followed,  but  a  second 
dose  (0.3),  administered  seven  months  later  on  account  of  a  recur- 

"  Monatsh.  f.  prakt.  Dermat.  Hamberg  u.  Leipzig,  1911,  liii.  591. 
26  Ann.  de  Dermat.  et  Syph.,  Paris,  1913,  5  s.,  iv,  98. 
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rence  of  specific  cutaneous  symptoms,  was  followed  by  vomiting, 
an  increase  in  the  cough  and  considerable  bloody  sputum.  The 
latter  disappeared  after  three  days,  but  no  alteration  in  the  pul- 
monary signs  could  be  detected.  IMcDuffie"  gave  salvarsan  to 
hopeless  cases  of  tuberculosis,  but  his  report  lacks  all  details. 
Robinson^s  found  that  an  injection  of  salvarsan  (0.4)  to  a  patient 
with  pulmonary  tuberculosis  and  lues  was  followed  by  a  rapid 
decrease  in  the  amount  of  sputum;  and  that  (0.6)  produced  no 
ill  effect  upon  the  tuberculous  lesion  in  another  patient  who  exhib- 
ited an  active  process  and  who  became  ini'ected  with  syphilis. 
In  9  patients  with  different  stages  of  tuberculosis,  Courmont  and 
Durand^^  tested  the  effect  of  B'llon's  arsenobenzol,  administered 
in  the  form  of  enemas  (eight  doses  twice  a  week  of  0.1  in  5  c.c.  of 
warm  saline,  properly  alkalinized).  Two  of  these  patients  were 
also  luetic:  one,  a  tabetic,  aged  forty-three  years,  with  extensive 
fibrocaseous  tuberculosis,  in  whom  the  treatment  seemed  to  aggra- 
vate the  pulmonary  condition  and  diminish  his  weight,  although 
his  pains  were  alleviated;  the  other,  but  without  bacilli  in  the 
sputum,  with  a  chronic  fibrous  consolidation  at  one  apex,  and  the 
history  of  numerous  attacks  of  pleurisy  was  much  benefited. 
Robin^°  commends  the  recent  abandonment  of  mercury  in  favor 
of  salvarsan  for  patients  with  co-existing  lues  and  tuberculosis, 
and  especially  if  a  tuberculous  patient  becomes  infected  with 
syphilis  and  whenever  the  latter  disease  takes  a  grave  course. 
He  cites  the  case  of  a  male,  aged  thirty-three  years,  with  a  tuber- 
culous.  family  history  and  evident  signs  of  chronic  fibroid  tuber- 
culosis since  the  age  of  twenty.  For  three  years  past  some  signs 
of  activity,  quickly  relieved  by  rest.  He  contracted  syphilis  eight 
months  ago,  was  very  inadequately  treated  with  mercury  benzoate. 
His  pulmonary  signs  and  s}'mptoms  rapidly  increased  and  to  secure 
a  prompt  action  he  was  given  three  successive  doses  of  salvarsan 
with  excellent  results. 

With  due  regard  to  the  usual  contra-indications,  Klokow^^  tried 
the  effect  of  salvarsan  (0.2  to  0.6)  upon  twelve  tuberculous  sana- 
torium patients  with  visible  luetic  manifestations  and  positive 
Wassermann  reactions.  Only  one  dose  of  salvarsan  (0.4)  was  given 
to  the  first  six,  classified  as  in  the  first  stage  and  without  tubercle 
bacilli,  and  all  did  well.  They  were  from  twenty-two  to  thirty- 
seven  years  of  age.  One  was  a  patient  with  beginning  secondaries; 
another,  denying  a  luetic  infection,  showed  a  positive  Wassermann; 
and  in  the  remaining  four,  sj'philis  had  been  contracted  from  three 

27  New  York  Med.  Jour.,  1913,  xcvii,  551. 

28  Month.  Cycl.  and  Med.  Bull.,  Ptuladelphia,  1913,  vi,  333. 

"  Lyon  med.,  1913,  cxxi,  97.     Bull.  Soc.  med.  des  hop.  de  Lyon,  1913,  xii,  466,  536. 
'"  Clinique,  Paris,  1913,  viii,  338.     Riv.  iuternaz.  di  clin.  e  terap.,  Napoli,  1914, 
ix,  69. 

31  Berl.  klin.  Wchn.schr.,  1913,  1,  1754. 


830         POTTER:   SALVARSAX   IX  TUBERCULOSIS   AXI)   SYPHILIS 

to  ele\'en  years  previously.  Two  showed  a  subsequent  hut  \er\' 
insignificant  general  reaction,  and  one  a  ver>'  slight  and  transitory 
rise  of  temperature.  None  exhibited  any  focal  reaction.  To  the 
second  (J,  in  the  second  and  third  stages  of  ])ulmonary  tuberculosis, 
he  gave  one  or  more  doses  according  to  their  condition.  During 
the  treatment  two  lost  their  bacilli  and  have  remained  without 
bacilli  since;  and  the  pulmonary  lesions  of  three  of  them  showed 
improvement.  In  none  of  the  12  could  he  detect  any  ill  effects 
which  could  be  attributed  to  the  salvarsan  treatment.  All  who 
were  in  a  sufficiently  good  social  condition  to  obtain  proper  care 
improved  generally.  A  summary  of  the  latter  6  cases  follows: 
Case  Vn,  aged  thirty-eight  years,  pains  in  chest,  apathy,  anorexia, 
for  six  years  frequently  unal)le  to  do  his  work,  symptoms  inten- 
sified for  eleven  months,  plus  cough,  exi)ectoration,  fever,  profuse 
night  sweats,  weakness,  loss  of  weight;  right  upper,  fairly  exten- 
sive process  with  rales,  right  lower,  pleural  rub  and  emphysema, 
left,  slight,  inacti^'e  lesion;  Wassermann,  von  Pirquet,  and  tubercle 
bacilli  i)ositive,  marked  red  sclera?:  when  apyretic,  salvarsan  (0.25), 
no  discomfort,  no  fever,  but  a  transitory  focal  reaction  in  lungs 
and  sclerae;  eighteen  days  later,  salvarsan  (0.3),  in  six  hours  fever, 
followed  by  general  and  focal  reaction,  then  prompt  improvement; 
two  months  later,  both  general  and  local  improvement,  tubercle 
bacilli  absent.  Case  VIII,  aged  thirty-five  years,  a  questionable 
luetic  infection,  ten  years  before,  untreated;  for  six  months,  loss 
of  weight,  increasing  expectoration,  recently  sweats;  right  apex 
inactive  lesion,  left  less  extensive  but  active  and  with  rales;  num- 
erous mucous  patches;  Wassermann,  von  Pirquet,  tubercle  bacilli, 
all  positive:  salvarsan  (0.5),  in  six  hours  slight  pulmonary  focal 
reaction,  increasing  expectoration  and  very  slight  fever,  followed 
by  prompt  general  and  local  improvement,  one  month  later  acute 
bronchitis,  but  improvement  persisted,  and  weight  increased. 
Case  IX,  aged  twenty-nine  years,  lues  for  eight  years,  four  inunc- 
tion cures;  double  apical  catarrh;  Wassermann  and  von  Pirquet 
positive,  tubercle  bacilli  negative;  salvarsan  (0.6)  without  reaction, 
increase  in  weight.  Case  X,  aged  thirty  years,  lues  three  years 
previously,  four  inunction  cures;  cough  for  three  years,  change  of 
climate  with  benefit,  for  two  months  worse,  cough  increasing, 
expectoration  frequently  bloody,  loss  of  strength,  sweats;  right 
apex  active  process  with  rales,  left  inactive,  left  cervical  glands 
below  jaw  enlarged;  Wassermann,  von  Pirquet,  positive,  bacilli 
in  sputum:  salvarsan  (().()),  in  six  hours,  slight  focal  reaction,  and 
slight  increase  in  expectoration,  five  days  later,  glands  still  more 
enlarged,  fever,  latter  disappeared  after  extraction  of  teeth;  eleven 
days  later:  salvarsan  repeated,  slight  transitory  hemoptysis  and 
fever;  twenty-four  days  after  salvarsan,  sudden  marked  enlarge- 
ment of  glands,  fever,  dyspnea,  operation,  no  reaction  (glands  not 
examined  microscopically):  salvarsan   (0.3)   twice  in  one  month, 
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very  slight  focal  reaction,  marked  improvement,  tubercle  bacilli 
and  rales  disappeared.  Case  XI,  aged  thirty-two  years,  fourteen 
years  before,  a  questionable  luetic  infection  untreated  for  past 
year,  cough,  gradually  increasing  expectoration,  sweats,  loss  of 
strength,  last  few  weeks  hoarseness;  right,  active  lesion  with  rales; 
left,  inactive;  left  vocal  cord  inflamed  and  covered  with  secretion; 
^Yassermann,  von  Pircpiet,  tubercle  bacilli,  all  positive:  tuberculin 
emulsion,  general  improvement,  but  lungs  did  not  clear  up  and 
rales  appeared  at  left  apex:  salvarsan  (0.6),  followed  by  a  marked 
pulmonary  focal  reaction  and  slight  traiisient  fever,  and  then  lungs 
became  drier;  three  weeks  later:  salvarsan  (0.4)  followed  by  same 
reaction;  three  weeks  later,  decided  diminution  of  rales,  marked 
improvement  in  vocal  cord,  discharged  Avith  few  bacilli  in  sputum, 
weight  much  increased.  Case  XII,  aged  twenty-eight  years,  eight 
years  before,  a  suspicious  primary  sore  but  no  treatment ;  for  two  years, 
cough,  bloody  expectoration,  sweats;  improved  at  hospital,  relapse 
with  loss  of  strength,  chest  pain,  cough,  expectoration,  sweats;  double 
apical  lesion,  rather  extensive,  right  with  rales;  Wassermann,  von 
Pirquet,  tubercle  bacilli,  all  positive;  gradual  increase  and  exten- 
sion of  the  process  and  lighting  up  of  activity  at  left:  salvarsan 
(0.3),  six  hours  later,  transitory,  pronounced;  focal  but  no  general 
reaction  nor  fever,  weight  increased,  general  but  no  local  improve- 
ment till  four  months  later. 

These  excellent  results  were,  to  be  sure,  obtained  in  patients 
under  careful  observation  and  under  sanatorium  treatment.  The 
lapse  of  time  intervening  between  the  treatment  administered  and 
the  writing  of  the  report  is,  of  course,  relatively  short  for  a  critical 
judgment  upon  patients  with  so  chronic  a  disease  as  tuberculosis. 

Jeanselme,  Vernes,  and  Bloch,^-  influenced  b\-  the  frequently 
unfavorable  effect  of  mercury  upon  patients  with  tuberculosis,  by 
the  well-known  utility  of  any  form  of  arsenic  against  tuberculosis, 
by  the  stimulating  action  of  salvarsan  upon  the  blood-making 
organs  and  upon  general  nutrition,  and  not  intimidated  by  the 
possibility  of  awakening  a  dangerous  congestive  reaction  in  pul- 
monary lesions  })y  the  intense  vasomotor  effect  of  the  new  drug, 
followed  for  three  years  the  effect  of  salvarsan  or  neosalvarsan 
ujjon  13  patients  with  combined  syphilis  and  tuberculosis.  In  5 
advanced  cases  no  benefit  was  noted  upon  either  the  general  or 
the  local  condition;  but  no  aggravation  was  produced.  From  the 
authors'  description  it  is  very  cpestionable  whether  or  no  the 
treatment  employed  profluced  "no  aggravation,"  just  as  it  is  diffi- 
cult to  understand  why  they  chose  three  such  cases  as  I,  III  and  V 
without  any  evidence  of  active  lues  except  a  positive  Wassermann 
in  the  last  mentioned,  and  yet  all  so  manifestly  clinical  problems 
in  advanced  stages  of  tuberculosis.    The  doses  employed  in  Case  I 

52  BuU.  et  mem.  Soc.  med.  d.  hop.  de  Paris,  Series  3,  1914,  xxxvii,  340. 
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were  too  large  and  certainly  in  Case  V  the  interval  too  brief. 
Although  active  S5T)hilis  co-existed  in  Cases  II  and  IV,  here  too 
smaller  doses  and  longer  intervals  would  have  been  more  appro- 
priate in  such  serious  and  advanced  tuberculous  disease.  The 
luetic  infection  was  manifestly  active,  and  the  more  striking  clinical 
factor  in  the  two  cases  next  cited,  with  cavities  or  softening;  but 
the  beneficial  effect  of  the  drug,  though  apparent,  was  only  tran- 
sitory. The  doses  selected  were  more  appropriate  but  could  well 
have  been  smaller,  and  the  interval  in  Case  VII  was  too  brief. 
Their  most  encouraging  results  were  noted  in  the  6  following  cases: 
Case  Vni,  aged  thirty-five  years,  ulcerating  s^philide,  infection 
three  years  previous,  Wassermann  positive;  both  apices,  scattered 
consolidation,  recently  a  profuse  hemoptysis,  two  series  of  "hec- 
tine"  (0.1),  poorly  tolerated,  but  s^^philitic  lesions  cicatrized, 
Wassermann  still  positive:  salvarsan  0.5,  0.12,  0.2  four  times 
from  September  2  to  December  6,  1911;  no  ill  effect,  increasing 
weight,  general  improvement:  0.25  repeated  five  times  from  Decem- 
ber 9  to  January  6,  1912:  0.25  followed  by  0.3  four  times  from 
February  14  to  March  19,  1912:  discharged  in  April,  condition 
excellent,  no  further  hemoptysis,  gradual  fall  of  temperature,  from 
between  37.2°  and  38.8°  before  treatment  to  37°  after  first  course, 
where  it  remained  except  for  one  brief  rise.  Case  IX,  aged  twenty- 
three  years,  recurrent  roseola,  pale,  puffy,  weak,  anemic,  dyspneic; 
rough  blowing  expiration,  at  both  apices:  neosalvarsan  (0.15), 
followed  by  0.3  seven  times  from  August  30  to  October  7,  1913; 
increased  weight,  improved  color,  rapid  general  improvement: 
neosalvarsan  0.3,  0.6,  and  0.75  four  times,  general  condition  excel- 
lent on  February  20,  1914.  Case  X,  aged  31  years,  February,  1913, 
secondary  s\'philis;  for  past  two  months,  cough,  expectoration, 
fever,  sweats,  loss  of  weight;  both  apices  slightly  dull,  right 
rough  cog-wheel  inspiration  and  crackling  rales:  salvarsan,  0.15 
three  doses,  0.2  and  0.25  twice  from  February  18  to  March  25, 
1913,  fever  and  sweats  ceased,  general  improvement.  Case  XI, 
aged  forty-five  years,  September,  1912,  roseola,  Wassermann 
positive,  tuberculosis  for  six  years;  at  entrance  nauseating  cough, 
bloody  sputum,  night  sweats,  emaciated,  dysenteric  enteritis; 
right  apex,  slight  dulness,  rough  breathing  and  crackling  rales; 
previously  received  fifteen  injections  of  biniodide,  followed  by 
paroxv'sms  of  suffocation,  nauseating  cough  and  bloody  sputum: 
salvarsan,  0.3,  0.35,  0.4,  four  times  from  October  15  to  November 
19,  1912,  vomiting  subsequent  to  first  doses,  otherwise  stead}' 
improvement;  March  3,  1913,  cough  and  active  signs  in  chest 
disappeared,  Wassermann  negative;  July  2,  general  condition 
excellent,  gain  in  weight,  rough  respiration  at  left  apex;  February 
16,  1914,  general  condition  good,  slight  dulness  and  few  subcrepitaut 
rales  at  left  apex.  Case  XII,  aged  twenty-eight  years,  epididy- 
mitis, extensive   perforation  of  palate,  destruction  of  pillars  and 
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uvula,  weakness,  extreme  pallor,  night  sweats,  marked  emaciation; 
right  apex,  rough  blowing  respiration:  salvarsan,  0.3  twice,  0.4 
four  times  from  October  8  to  November  12,  1912;  after  third 
dose  rapid  improvement,  gain  in  weight,  cicatrization  of  palate, 
pulmonary  signs  without  change.  Case  XIII,  aged  fifty-two  years, 
buccal  leucoplakia,  tjq^ically  fissured  tongue,  positive  Wasser- 
mann,  cough,  hemoptysis,  emaciation,  anemia,  fever,  night  sweats; 
dulness  at  both  apices  especially  right,  rough  breathing,  moist 
rales,  nummular  sputum  loaded  with  tubercle  bacilli;  two  days 
previously,  two  very  profuse  hemoptyses:  sab-^arsan,  0.3  six  times 
during  December,  1911,  and  January,  1912;  no  further  hemopty- 
sis, fewer  rales,  fever  and  cough  disappearing,  better  color,  weight 
increasing,  rapid  general  improvement,  resumed  work;  December, 
1912,  left  pleurisy,  sick  three  months;  October,  1913,  loss  of  weight, 
fatigue,  pallor,  bacilli  in  sputum;  apices,  rough  interrupted  breath- 
ing but  no  rales;  marked  enlargement  of  tail  of  left  epidid\Tnis 
and  induration  of  vesiculse,  abundant  mucopurulent  uretheral 
discharge,  appearing  suddenly  but  painless:  salvarsan  0.15,  0.2, 
0.25,  neosalvarsan  0.45,  0.65,  0.6  twice  during  December,  1913, 
and  January,  1914;  general  improvement,  increase  of  w^eight  and 
color,  no  pulmonary  setback. 

The  doses  employed  in  these  six  cases,  all  very  much  less  acute 
and  advanced  than  in  the  first  two  groups,  were  more  appropriate; 
certainly  the  results  were  more  striking.  Following  the  discussion 
of  their  report,  Renon  illustrated  the  harmlessness  of  and  the 
excellent  toleration  to  the  drug  in  two  similar  patients,  to  whom 
he  administered  0.15  and  0.2,  and  in  four  patients  with  uncom- 
plicated tuberculosis  who  tolerated  perfectly  0.1  to  0.15;  but,  in 
the  latter,  no  specific  action  of  the  drug  upon  the  tuberculous 
process  could  be  detected.  Belin  tried  salvarsan  upon  several 
patients  with  definite  tuberculosis  and  recent  secondary  lues; 
both  diseases  always  improved  and  in  two  instances  were  at  least 
temporarily  cured. 

At  Laennec  Hospital,  Bernard  and  Paraf^^  treated  with  salvar- 
san 9  patients  with  evidence  both  of  tuberculosis  and  of  s\T)hilis. 
Of  the  3  recently  infected  with  the  latter  disease,  2  (Cases  II  and 
IV)  had  an  active  pulmonary  process,  the  first  dose  of  neosalvar- 
san was  followed  by  a  Herxheimer  reaction,  and  in  all  three  the 
antiluetic  effect  of  the  drug  was  rapid  and  excellent.  A  brief 
summary  of  their  cases  follows:  Case  I,  aged  twenty-six  years, 
primary  five  years  before,  Wassermann  positive,  recent  acute  tuber- 
culosis with  softening  and  cavity  forihation,  hemoptysis  and 
anemia:  successful  artificial  pneumothorax  several  times,  later 
complete  collapse;  followed  by  seven  doses  of  neosalvarsan  (0.5 
to  0.7)  in  three  months;  excellent  result.     Case  II,  aged  twenty- 
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eight  years,  early  secondaries  breaking  out  during  a  recent  exacer- 
bation of  chronic  phthisis  with  softening,  cavity  formation  and 
bacilH:  five  doses  of  neosalvarsan  (0.3  to  0.75)  in  five  weeks;  rapid 
improvement  after  third  dose.  Case  III,  aged  thirty-nine  years, 
cerebrospinal  lues  (tabetic)  with  positive  blood  and  spinal  fluid, 
fibroid  phthisis,  without  demonstrated  bacilli:  seven  doses  of 
neosalvarsan  in  nine  weeks  (0.37  to  0.7);  general  improvement. 
Case  IV,  aged  seventeen  years,  diffuse  secondaries  during  tuber- 
culous activity  at  one  apex:  four  doses  of  neosalvarsan  in  three 
weeks;  rapid  disappearance  of  evidences  of  syphilis.  Case  V,  aged 
forty-five  years,  lues  twenty-two  years  before  but  without  symp- 
toms at  time  of  observation,  Wassermann  positive;  chronic  tuber- 
culous polyadenitis  with  suppuration:  three  doses  of  neosalvarsan 
without  focal  glandular  reaction  or  any  other  recognizable  effect. 
Case  VI,  aged  forty-eight  years,  lues  twenty-five  years  before 
with  recent  cerebrospinal  involvement;  advanced  caseous  pul- 
monary, renal,  and  bladder  tuberculosis;  seven  doses  of  neosal- 
varsan (0.25  to  0.3);  curative  result  upon  syphilitic  symptoms. 
Case  VII,  aged  fifty-eight  years,  lues  thirty  years  before,  Wasser- 
mann positive;  tuberculous  ulcer  of  skin  and  fibroid  phthisis:  three 
doses  of  neosalvarsan  (0.2  to  0.45)  well  borne.  Case  VIII,  lues 
twenty-two  years  before,  Wassermann  positive;  active  fibroid 
phthisis:  three  doses  of  neosalvarsan  (0.3  to  0.0)  in  three  weeks, 
well  borne  three  and  a  half  weeks  later;  Wassermann  negative. 
Case  IX,  aged  thirty  years,  lues  recent,  profuse  hemoptysis  fol- 
lowing prolonged  course  of  mercury,  six  months  later,  pleurisy 
following  more  mercury:  series  of  neosalvarsan  well  borne. 

They  conclude  that  the  existence  of  pulmonary  tuberculosis  offers 
no  special  drawback  to  the  proper  administration  of  salvarsan; 
belie\'e  in  the  selection  of  moderate  or  small  doses  especially  in 
cachectic  cases  with  advanced  lesions;  emphasize  the  excellent 
results  obtained  upon  the  syphilitic  manifestations  and  upon  the 
general  condition,  as  well  as  the  perfect  tolerance  of  patients  with 
chronic  tuberculous  lesions  even  when  advanced,  progressing  or 
combined  with  cachexia;  but  they  failed  to  note  any  beneficial 
effect  upon  the  actual  tuberculosis.  They  did  not  employ  the 
drug  in  acute  tuberculosis.  Sergent's  experience  mentioned  in  the 
discussion  of  their  report  confirmed  all  their  conclusions. 

Blinder**  cites  the  case  of  an  alcoholic  with  a  positive  Wasser- 
mann, a  history  of  gonorrhea  at  sixteen  years,  of  influenza  and  a 
fistula  in  ano  two  years  before,  anfl  with  a  sudden  onset  of  pul- 
monary symptoms  and  signs  but  without  bacilli  in  sputum.  ^ler- 
cury  and  iodide  of  potash  were  followed  by  pronounced  general 
and  pulmonary  benefit;  salvarsan  (0.6)  expedited  the  cure.  Hart- 
ley^' tried  neosalvarsan  in  10  patients  with  tuberculosis  at  varied 

"  Med.  Rec,  New  York,   1914,  Ixxxvi,  330. 
35  Lancet,  London,  1914,  i,  1602. 
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stages  (only  1  of  which  was  proved  to  be  combined  with  lues) 
and  in  14  obtained  improvement.  In  nearly  all  of  thena  its  effect 
was  especially  striking  in  reducing  the  pyrexia  which  had  resisted 
all  the  usual  measures  ]>reviously  employed.  He  acknowledges 
that  the  rest  and  favorable  surroundings  ma\'  have  been  important 
factors.  He  cites  4  illustrative  cases  with  temperature  charts.  The 
latter  suggestively  support  his  belief  in  the  antipyretic  and  general 
beneficial  effect  of  the  drug.  The  proved  luetic  patient  was  a  male, 
aged  thirty-one  years,  with  a  severe  cough  dating  back  five  months, 
emaciation,  night  sweats,  afternoon  temperature  of  from  99.2° 
to  101.6°;  consolidation  of  both  apices  and  of  upper  part  of  right 
lower  and  excavation  of  right  apex;  profuse  expectoration  with 
only  a  few  bacilli  after  several  fruitless  searches;  extreme  hoarse- 
ness, a  luetic  laryngitis,  and  a  markedly  positive  Wassermann; 
the  fever  persisted  despite  rest  and  the  usual  hygienic  measures: 
neosalvarsan  0.9  followed  only  by  malaise,  in  seven  days  tempera- 
ture normal  but  rose  again:  neosalvarsan  0.9,  salvarsan  0.4  (Joha, 
intramuscular),  and  neosalvarsan  0.9,  discharged  markedly  im- 
proved in  every  way  and  with  a  negative  Wassermann  but  without 
change  in  the  pulmonary  signs. 

By  far  the  largest  group  of  cases  has  been  recently  reported  by 
Fagiuoli^^  from  M.  Ascoli's  Pathological  Institute  at  Catania,  and 
the  treatment  was  so  carefully  and  systematically  carried  out  that 
a  brief  summary  of  the  cases  is  included  in  this  re\iew.  His  mate- 
rial was  collected  during  four  years  at  the  Ferrarotto  Sanatorium, 
where  he  found  lues  in  60  to  65  per  cent,  of  the  male  patients 
with  tuberculosis.  He  usually  selected  neosalvarsan,  began  with 
0.1,  increased  only  0.1  or  at  most  0.2  each  time,  and  gave  four  or 
five  consecutive  doses.  Most  of  his  patients  also  received  several 
intramuscular  injections  of  calomel  either  some  time  before  the 
administration  of  salvarsan  or  after  the  completion  of  one  or  more 
series  of  injections  of  the  latter,  and  its  effect  was  generally  striking 
and  very  encouraging.  The  majority  had  the  benefit  of  sanatorium 
and  climatic  treatment  as  well.  Case  I,  aged  twenty-three  years,  for 
one  month,  persistent  cough  with  profuse  mucopurulent  expectora- 
tion, pains  in  right  chest,  constant  headache,  anorexia,  insomnia, 
general  weakness,  temperature  37.5°  to  38°,  lost  6  kilos.;  left 
apex  rough  breathing,  right,  few  dry  rales;  right  subspinous  and 
base  rales,  no  bacilli,  von  Pirquet  negative:  general  treatment; 
ten  days  later,  roseola,  hoarseness,  mucous  patches,  Wassermann 
positive,  confessed  infection  two  or  three  months  before:  neosal- 
varsan 0.1,  0.2,  0.3,  0.5,  then  calomel  0.1  three  times;  complete 
cure,  Wassermann  negative;  two  years  later,  condition  excellent. 
Case  II,  aged  twenty-four  years,  lues  one  year  previously:  calomel 
three  injections,  prompt  cure;  one  month  later,  increasing  cough 

'■'  Ann.  di  Clin.  Med.,  Palermo,  1915,  vi,  23. 
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and  sputum,  intense  headache,  gastro-intestinal  disturbance, 
sUghtly  dysphagic,  general  weakness,  loss  of  weight,  occasional 
fever,  no  bacilli;  no  benefit  from  general  treatment;  sputum 
became  pinkish;  diffuse  rales  mostly  at  right  base  and  right  mid 
lobe;  general  adenitis,  pharjTigitis,  mucous  plaques;  Wassermann 
positive,  von  Pirquet  negative:  calomel  0.5  six  times,  neosalvarsan 
0.2,  0.3,  excellent  result.  Case  III,  aged  twenty-nine  years,  lues 
at  twenty-four,  cured  with  calomel;  one  and  one-half  years  later, 
morning  cough,  dry,  then  with  mucopurulent  expectoration,  no 
bacilli,  hoarseness,  anorexia,  weakness,  anemia,  no  fever:  general 
and  climatic  treatment;  six  months  later,  much  better  except  cough; 
one  year  later,  return  of  above  symptoms  with  fever,  increasing 
laryngeal  catarrh,  no  bacilli,  von  Pirquet  negative,  but  diagnosed 
as  pulmonary  tuberculosis;  rough  inspiration  and  few  rales  right 
apex  anteriorly,  and  at  left  and  right  apices  posteriorly,  still 
more  rales  at  left  base:  climatic  treatment  till  April,  1913;  one 
and  one-half  years  later,  increased  cough  and  persistent  sputum, 
125  to  150  grams  daily,  laryngitis,  fever,  general  symptoms  and 
chest  pains,  chest  signs  same,  no  bacilli,  rash,  confessed  lues, 
Wassermann  positive:  calomel  plus  neosalvarsan  0.1,  0.2,  0.3,  0.5, 
marked  improvement  first  on  rash,  larynx,  general  condition,  cough, 
expectoration;  increasing  weight,  finally  only  slight  morning  cough 
and  few  rales  left. 

In  the  next  six  cases,  plainly  predisposed  to  tuberculosis,  the 
luetic  infection  evidently  activated  a  latent  pulmonary  focus, 
which,  except  in  Case  X,  broke  out  within  two  years  of  the  onset 
of  the  specific  disease.  Although  prompt  and  vigorous  antisyphilitic 
treatment  is  usually  a  distinct  help  to  combat  such  an  awakening 
of  tuberculosis,  some  of  these  patients  obtained  little,  and  others,  no 
apparent  benefit. 

Case  IV,  aged  twenty-six  years;  mother  died  of  phthisis;  at 
sixteen  years,  bronchial  catarrh  cured  in  a  few  months;  lues, 
1912,  no  treatment,  no  signs;  in  May,  dry  cough,  then  with  muco- 
purulent sputum,  anorexia,  weakness,  emaciation,  sweats,  fever, 
headache,  bacilli;  in  July  at  sanatorium,  bronchopneumonia  of 
right  upper  and  middle  lobes,  rales  left  apex,  ^Yassermann  positive: 
neosalvarsan  0.1,  0.3,  0.4,  0.5;  good  general  and  pulmonary  effect 
but  Wassermann  still  positive;  January,  1913,  pulmonary  signs 
unchanged,  increasing  general  symptoms,  mucous  patches:  neosal- 
varsan 0.4,  0.5;  calomel  0.5  four  times;  improvement  decided, 
Wassermann  negative,  condition  remained  excellent.  Case  V, 
aged  twenty-one  years:  father  luetic,  died  of  phthisis;  numerous 
attacks  of  bronchial  catarrh,  alcoholic;  lues  ]\Iarch,  1910,  in  three 
months  secondaries:  few  injections  mercury  iodide;  one  year 
later,  cough,  mucopurulent  sputum,  anorexia,  weakness,  emacia- 
tion, anemia,  slight  fever,  severe  hemoptysis,  bacilli;  sanatorium, 
October,   1911;  diffuse  bronchopneumonia  with  cavity  formation 


potter:  salvarsan  in  tuberculosis  and  syphilis      837 

entire  right  chest,  Wassermann  positive:  neosalvarsan  0.35:  calo- 
mel 0.1,  four  times;  slight  general  improvement,  no  pulmonary 
change;  artificial  pneumothorax,  with  excellent  effect  and  left 
sanatorium  March,  1913;  calomel  six  times,  very  little  cough, 
no  signs  of  lues,  remained  well.  Case  VI,  aged  twenty-six  years; 
mother  died  of  phthisis;  patient  in  excellent  health,  robust,  tubercle 
bacilli  in  blood  (?);  February,  1912,  without  s^Tiiptoms  or  signs, 
von  Pirquet  slightly  positive;  one  year  later  lues:  mercury  iodide, 
twenty  times;  four  months  later,  exudative  pleurisy  left  chest, 
very  severe  and  prolonged,  fever  high,  chest  tapped  twice,  bacilli 
in  serum,  increasing  cough  with  sputum  but  without  bacilli  and  no 
signs  of  pulmonary  consolidation;  left  hospital,  but  weakness, 
anorexia,  and  cough  persisted,  fever  recurred,  sputum  pinkish, 
bacilli;  rales  at  right  apex  and  base,  pulmonary  process  extensive 
and  diffuse,  nutrition  very  poor,  Wassermann  positive:  neosalvar- 
san 0.1  to  0.5,  five  times;  slight  benefit  in  general  condition,  transi- 
tory tendency  to  arrest;  following  hemoptysis,  an  extension  of 
process.  Case  VII,  aged  thirty  years;  in  childhood,  cervical 
adenitis  and  operation;  at  nineteen  years,  bronchial  catarrh  for 
several  months,  cured;  March,  1912,  sanatorium,  lues  five  months 
before;  two  months  later,  severe  rapid  phthisis;  diffuse  broncho- 
pneumonia left,  slight  process  with  rales  right  apex,  bacilli;  Was- 
sermann positive,  enlarged  glands,  roseola:  neosalvarsan  0.1  to 
0.5,  five  times,  with  excellent  result  both  pulmonary  and  general; 
Wassermann  negative;  September,  1912,  left  sanatorium,  went 
to  the  country  and  worked;  signs  very  slight;  one  year  later, 
calomel  eight  times,  recently  Wassermann  negative,  excellent  con- 
dition except  for  few  rales;  no  signs  of  syphilis.  Case  VIII,  aged 
twenty  years;  father  died  of  phthisis;  at  twelve  years  exudative 
pleurisy,  cured  in  two  months;  at  eighteen,  lues;  two  months 
later,  secondaries:  mercury  iodide  thirty  times;  cured  except  for 
chronic  laryngitis;  two  years  later,  cough,  mucopurulent  sputum, 
chest  pains,  sweats,  increasing  weakness,  emaciation,  laryngitis 
worse,  dysphagia,  aphonia,  dyspnea;  sanatorium;  three  months 
later,  in  wretched  condition;  rales  and  rough  breathing  at  right 
apex,  bacilli;  Wassermann  positive:  neosalvarsan  0.1  to  0.5,  five 
times,  larynx  benefited  first,  ulcers  cicatrized,  increasing  weight  and 
general  improvement;  one  year  later:  calomel  0.5  four  times  and 
mercury  iodide  thirty  times;  left  sanitorium,  W^assermann  negative, 
no  bacilli,  only  slight  cough  and  few  rales.  Case  IX,  aged  thirty 
years;  mother  and  brother  died  of  phthisis;  in  youth,  for  several 
months,  bronchial  catarrh;  at  sixteen,  prolonged  typhoid  with  pul- 
monary symptoms;  at  twenty-five,  pleuropneumonia,  two  months 
in  hospital;  November,  1911,  lues;  three  months  later,  secondaries, 
increasing  cough,  mucopurulent  sputum,  diffuse  chest  pains,  weak- 
ness, anorexia,  emaciation,  sweats:  calomel  three  times,  and  few 
inunctions  of  mercury;  syphilis  cured,  general  condition  improved 
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but  cough  increased  with  mucopurulent  occasionally  pinkish 
sputum;  still  worked;  January,  1912,  sudden  hemoptysis,  bacilli;  in 
]March,  sanatorium;  diffuse  bronchopneumonia,  consolidation  with 
caYity,  at  left,  rales  at  right  apex;  \Yassermann  positiYe,  mucous 
patches:  neosalYarsan  0.1  to  0.6,  Ayc  times;  lues  cured,  pulmonary 
signs  arrested;  general  condition  improYed:  tuberculin;  March, 
1913,  signs  much  improYed,  left  sanatorium,  did  not  follow  adYice, 
returned  in  a  few  months  and  died.  Case  X,  aged  thirt\-eight 
years;  father  died  of  phthisis;  at  twenty-one  left  exudatiYe  pleu- 
risy, three  months  in  hospital;  at  twenty-scYen,  lues:  calomel 
eight  times  and  seYeral  inunctions  of  mercury;  cough,  mucopuru- 
lent sputum;  both  disappeared  in  a  few  months;  at  thirty-fiYe 
years,  February,  1912,  gumma  in  nose,  ulceration  and  necrosis  of 
bone;  bronchopneumonia;  two  months  in  bed:  neosalYarsan  once, 
nose  began  to  improYe,  also  pulmonary  process;  left  hospital  with 
cough,  chest  pains,  mucopurulent  sputum,  occasional  slight  fever; 
later,  general  weakness;  returned  for  few  months;  bacilli;  diffuse 
bronchopneumonia  at  left,  rales  at  right  apex;  Wassermann  negative, 
luetin  positive:  neosalvarsan,  increasing  doses  five  times;  calomel, 
0.5,  three  times,  marked  general  improvement  but  no  change  in  lungs. 

When  lues  is  acquired  by  patients  in  poor  general  condition  with 
severe  and  diffuse  pulmonary  tuberculosis,  and  with  other  organs 
affected,  nearly  all  of  them  do  badly.  Under  such  conditions  anti- 
luetic  treatment,  even  if  active  and  prompt,  will  be  of  little  or  no 
benefit,  as  is  well  illustrated  by  two  of  the  next  three  cases: 

Case  XI,  aged  twenty-nine  years.  February,  1910,  severe  hemop- 
tysis, followed  by  pulmonary  symptoms;  sanatorium,  August, 
1911,  condition  grave,  fever;  in  both  chests  diffuse  bronchopneu- 
monia, cavity  formation  right;  four  months'  treatment  at  sana- 
torium with  diminishing  fever,  but  no  change  in  pulmonary  signs; 
worked  one  year  in  this  condition;  January,  1913,  lues  and  second- 
aries: calomel,  0.2,  four  times,  improved  the  luetic  symptoms 
but  general  condition,  already  serious,  became  much  worse;  sana- 
torium in  April  in  very  bad  condition,  with  fever  and  cough; 
Wassermann  negative:  neosalvarsan  0.1,  0.3,  0.4,  without  effect, 
died.  Case  XII,  aged  thirty-five  years,  cough,  mucopurulent 
sputum,  chest  pains,  sweats,  anorexia,  weakness,  wretched  nutri- 
tion, and  grave  general  condition  for  two  years;  diffuse  broncho- 
pneumonia, rales  at  right  apex,  rough  breathing  left;  sanatorium, 
March  to  July,  1912,  without  improvement;  lues  in  December: 
neosalvarsan,  given  once  intramuscularly;  calomel  0.5,  three  times; 
three  months  later,  marked  aggravation  in  cough,  sputum,  dyspnea, 
and  fever;  sanatorium,  April,  1913,  both  sides  now  diffuse  pul- 
monary process  with  cavity  formation  right;  Wassermann  posi- 
tive: neosalvarsan,  three  times,  brief  general  improvement,  then 
severe  hemoptysis,  rapid  aggravation,  died.  Case  XIII,  aged 
twenty-five    years,    1909,   phthisis,   slowly    advanced;  sanatorium 
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April,  1911;  fever,  difi'use  bronchopneumonia  at  left,  slight  process 
with  rales  right  apex,  adhesions  })revented  artificial  ]jneumothorax; 
general  condition  inii)roved,  no  change  in  pulmonary  condition, 
resumed  work  in  September;  lues  in  December;  one  month  later, 
afternoon  fever,  increasing  cough  and  expectoration;  sanatorium, 
February,  1913,  chest  same;  Wassermann  positive:  neosalvarsan, 
0.1  to  0.5,  five  times,  general  as  well  as  a  gradual  improvement  in 
pulmonary  condition;  May,  1913,  tuberculin;  February,  1914: 
neosalvarsan  three  times;  now  in  excellent  condition,  no  signs  of 
syphilis,  Wassermann  negative,  chest  signs  much  improved. 

The  luetic  infection  in  Cases  XI  and  XII  aggravated  both  local 
and  general  condition  and  contributed  to  the  fatal  issue.  The 
relatively  good  condition  of  Case  XIII,  at  the  onset  of  lues,  favored 
the  treatment  and  therefore  improvement  eventually  resulted. 

\yhen  a  tuberculous  lesion  is  of  limited  extent,  well  localized  and 
advancing  slowly,  the  acquisition  of  lues  would  seem  almost  to 
render  the  bacillary  disease  less  serious,  at  least  after  subsidence 
of  the  initial  acute  symptoms.  Antiluetic  treatment  assists;  but 
the  final  result  depends  upon  the  tuberculous  process  itself  and 
its  appropriate  treatment: 

Case  XIV,  aged  twenty-nine  years;  mother  died  of  phthisis; 
1907,  cough,  sputum,  pains  in  chest,  anorexia,  weakness,  fever, 
bacilli:  to  country;  one  year  later,  general  improvement,  only 
occasional  cough  and  slight  sputum,  bacilli  few;  diffuse  but  slight 
pulmonary  signs;  worked  three  years,  in  good  general  condition, 
same  few  signs  in  chest;  February,  1911,  lues:  mercury  iodide; 
syphilis  improved,  but  general  condition  became  aggravated,  cough 
increased,  sputum.,  fever,  weakness,  emaciation;  September,  severe 
hemoptysis;  October,  sanatorium;  diffuse  bronchopneumonia  right 
chest,  rales  left  apex;  Wassermann  positive:  neosalvarsan,  five 
times,  with  gradual  Improvement;  chest  signs  much  diminished, 
Wassermann  slightly  positive;  April,  1913,  discharged;  in  winter: 
calomel  0.5,  eight  times;  signs  very  slight,  bacilli  very  rare,  Was- 
sermann negative.  Case  XV,  aged  twenty-eight  years,  hemoptysis 
at  fifteen;  February,  1911,  sanatorium,  slight  fever;  bronchopneu- 
monia upper  and  mid  right,  apical  catarrh  left;  in  winter,  cough, 
sputum,  slight  fever,  general  improvement,  signs  unchanged, 
worked  about  one  year,  condition  remained  same;  January,  1913; 
lues,  much  worse,  increasing  cough,  slight  dyspnea,  anemia,  weak- 
ness, emaciation,  fever:  calomel  0.5,  seven  times,  better,  chest 
same,  Wassermann  positive;  August,  secondaries,  respiratory 
symptoms  increased,  profuse  hemoptysis,  very  severe  anemia  and 
poor  general  condition;  diffuse  bronchopneumonia  entire  right 
chest,  slight  activity  left  apex,  Wassermann  positive:  neosal- 
varsan, increasing  doses,  four  times,  general  improvement,  but  fever 
and  signs  persisted;  December,  neosalvarsan,  0.3  twice,  0.5,  with 
prompt    decided    improvement;  tuberculin,    condition    continued 
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to  improve,  Wassermann  negative,  signs  less  diffuse  and  less  marked. 
Case  XVI,  aged  thirty-five  years,  phthisis  at  twenty  years,  slight 
hemoptysis,  four  or  five  times;  in  hospital  few  months,  condition 
very  grave,  then  worked  with  only  slight  cough  and  sputum;  at 
twenty-six,  lues  with  secondaries  and  exacerbation  of  other  symp- 
toms: calomel  and  mercury  inunctions;  pulmonary  condition 
worse;  readmitted:  general  treatment,  improA'ement  resulted, 
worked  with  only  cough;  November,  1912,  gumma,  general  con- 
dition much  worse,  cough,  sputum,  fever,  bacilli,  Wassermann 
positive:  salvarsan  0.5;  calomel  0.5,  four  times,  with  considerable 
improvement,  except  pulmonary  signs,  then  artificial  pneumothorax 
with  excellent  result,  Wassermann  negative.  Case  XVII,  aged 
twenty-nine  years,  summer  of  1911,  slight  hemoptysis,  alcoholic, 
bad  hygiene  but  general  condition  same  till  September,  1911,  when 
received  a  blow  in  right  chest  with  pain,  respiratory  disturbance, 
fever;  bronchopneumonia  in  right  upper  chest,  exudative  pleurisy 
left:  tapped,  improved,  worked;  March,  1912,  lues,  no  treatment, 
respirator}^  disturbance  increased  after  few  months;  sanatorium, 
grave  condition;  diffuse  consolidation  entire  left  chest,  slight  activ- 
ity at  right  apex;  Wassermann  positive,  hemoptysis:  neosalvar- 
san,  0.1  to  0.5,  five  times,  improvement  but  not  rapid;  October, 
rash,  mucous  patches,  headache:  neosalvarsan  twice;  calomel  0.5, 
four  times,  slow  improvement  in  luetic  also  in  pulmonary  sjTnp- 
toms;  left  sanatorium,  Wassermann  positive,  signs  less,  poor 
hygiene  but  worked  one  year  with  little  change  in  condition;  winter 
1913-1914,  exacerbation  and  death  following  acute  alcoholism. 

The  next  case  illustrates  the  sclerotic  effect  which,  after  the 
preliminary  activity  has  ceased,  follows  the  luetic  infection  and  is 
actually  beneficial  as  has  been  so  frequently  emphasized  by  E. 
Sergent.^^ 

Case  XVIII,  aged  twent^^-six  years,  double  pneumonia  at  four- 
teen years,  alcoholic  and  bad  hygiene  but  well  and  strong  till  nine- 
teen; 1907  phthisis,  winter  cough,  mucopurulent  sputum,  bacilli, 
weakness,  anorexia,  frequent  sweats:  general  treatment  without 
improvement;  September,  1911,  general  condition  and  nutrition 
fair;  diffuse  bronchopneumonia  right  chest,  slight  activity  left 
apex;  October,  1912,  lues  with  early  secondaries:  calomel  0.4, 
three  times,  mercury  cyanide,  ten  times;  accentuation  of  pul- 
monary symptoms  with  slight  fever  and  subsequent  hemoptysis: 
to  country,  remained  in  bed  and  improved;  March,  1914,  signs 
much  less,  few  rales  right,  excellent  general  condition,  Wassermann 
positive:  neosalvarsan,  0.1  to  0.5,  five  times,  marked  improvement 
bacilli  very  rare,  still  further  dryness  at  apices.  The  author,  how- 
ever, attributes  the  benefit  obtained  by  this  patient,  largely  to 
climatic  and  general  measures. 

''  Syphilis  et  Tuberculose,  Paris,  1907. 
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The  next  case  illustrates  how  virulent  the  luetic  virus  may  be: 

Case  XIX,  aged  twenty-two  years,  left  exudative  pleurisy  with 
good  recovery,  except  for  cough,  later  with  sputum;  February, 
1912,  rales  at  right  apex,  bacilli  very  rare;  toward  end  of  1912, 
lues,  increasing  respiratory  symptoms,  fever,  became  worse:  calo- 
mel, 0.5,  seven  times;  syphilitic  symptoms  cured,  general  condition 
poor;  five  weeks  later,  general  eruption:  salvarsan  0.5,  rash  disap- 
peared; but  tuberculous  lesions  spread  and  patient  died  in  two 
months. 

The  remaining  4  cases  illustrate  the  grafting  of  a  tuberculous 
infection  upon  tertiary  luetic  lesions  of  the  larynx  or  lung,  and 
confirm  Sergent's  claim  that  the  election  of  this  sclerotic  soil 
favors  a  chronic  course  or  cure  of  the  secondary  invader.  Anti- 
luetic  treatment  exerted  a  favorable  influence  upon  all;  but,  coin- 
ciding with  the  outbreak  of  gummata,  XXI  and  XXII  showed  a 
temporary  aggravation,  both  local  and  general: 

Case  XX,  aged  thirty-eight  years,  lues  at  seventeen  years;  mer- 
cury iodide,  forty  times  in  two  successive  years,  no  symptoms 
except  laryngitis;  six  years  later,  cough,  sputum,  sweats,  slight 
fever,  bacilli  in  sputum,  but  worked  in  good  general  condition; 
sanatorium  in  winter  of  1910;  bronchopneumonia  right  upper  and 
middle,  slight  at  left  apex;  one  year  later,  left  sanatorium  much 
improved;  three  months  later,  increasing  larjaigitis  with  fever; 
returned  April,  1911,  with  same  signs,  aphonia,  dysphagia,  dyspnea, 
ulcerative  laryngitis;  Wassermann  positive:  local  treatment  with- 
out benefit:  neosalvarsan,  0.1  to  0.5,  five  times;  in  four  months, 
laryngitis  gradually  cured,  symptoms  in  lungs  improved:  tuber- 
culin; February,  1913:  neosalvarsan,  0.2  to  0.4,  three  times; 
left  sanatorium  March,  1913,  cured,  without  sputum,  very  marked 
improvement  in  signs,  Wassermann  negative;  continued  well. 
Case  XXI,  aged  forty-four  years,  lues  at  nineteen  years:  treated 
with  mercury,  no  symptoms,  except  child  died  in  early  infancy, 
until  at  thirty-two  years,  gumma:  calomel  four  times;  at  thirty- 
six,  cough,  slight  bloody  sputum,  bacilli  very  few,  worked;  at 
forty,  laryngeal  catarrh  and  gumma,  respiratory  symptoms 
increased,  slight  hemoptysis,  failure  in  general  condition;  sana- 
torium 1912;  bronchopneumonia  diffuse  right,  inactive  left  apex, 
bacilli  positive,  Wassermann  positive:  neosalvarsan,  0.1  to  0.5, 
five  times,  improvement  prompt  in  luetic  symptoms,  gradual  in 
pulmonary  and  general  condition;  discharged;  April,  1913,  signs 
less,  bacilli  few,  Wassermann  negative;  continued  improvement. 
Case  XXII,  aged  fifty  years^  lues  at  twenty-two,  secondaries  late: 
few  mercury  injections  and  inunctions,  cured;  alcoholic,  poor 
hygiene  yet  well  till  forty  when  had  several  hemoptj'ses  with 
fever,  temperature  normal  in  one  month,  but  cough,  mucopurulent 
occasional  bloody  sputum,  anorexia,  weakness  persisted;  hospital, 
bacilli,  in  two  months  improved,  worked,  only  cough  remained; 
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at  forty-six,  exudative  pleurisy,  increase  in  fever,  tapped,  condition 
serious;  consolidation  at  both  apices;  general  improvement  for  two 
years  with  only  an  occasional  hemoptysis;  November,  1912,  diffuse 
pulmonary  lesion,  increasing  cough,  sputum,  pain  in  chest,  head- 
ache, fever,  gumma,  Wassermann  negative,  luetin  positive:  neo- 
salvarsan,  0.1  to  0.6,  six  times;  lues  cured,  signs  and  pulmonary 
symptoms  improved;  and  retained  improvement  except  cough 
and  very  slight  hemoptysis.  Case  XXIII,  aged  thirty-six  years, 
lues  at  twenty,  without  treatment  or  s^^nptoms  except  slight 
hoarseness  for  two  years;  at  twenty-eight,  exudative  pleurisy  right, 
cured  in  one  and  one-half  months;  at  thirty-three  (1911),  symptoms 
of  phthisis,  cough,  mucopurulent  sputum,  bacilli,  sweats,  fever, 
hemoptysis  twice;  April,  1912,  sanatorium,  condition  very  serious, 
Wassermann  positive;  bronchopneumonia  right  middle  and  lower, 
apical  catarrh  left;  two  months  later  ulcer  of  larynx:  local  treat- 
ment without  effect:  neosalvarsan,  0.1  to  0.5,  six  times,  marked 
improvement  of  larynx  but  none  in  other  symptoms,  left  sanatorium 
one  year  later  with  fever  and  a  very  diffuse  process;  four  months 
later  died  from  hemoptysis.  Case  XXIV,  aged  forty-eight  years, 
lues  at  twenty-five  years,  only  slight  treatment;  at  thirty-three 
years,  gumma  on  forehead,  disappeared  without  treatment;  at 
thirty-nine  years  cough,  sputum,  pains  in  chest,  fever,  increasing 
weakness,  emaciation,  slight  hemoptysis;  hospital  six  months, 
bacilli,  improved  but  sputum  bloody;  worked  till  February,  1912, 
then  suffered  a  blow  and  had  hemoptysis,  anemia,  increasing  res- 
piratory sATiiptoms;  sanatorium  in  July,  in  fair  condition  and 
nutrition;  diffuse  bronchopneumonia  left,  consolidation  right  lower; 
very  slight  headache,  Wassermann  negative,  luetin  positive:  neo- 
salvarsan, 0.1  to  0.5,  five  times,  prompt  improvement  of  specific, 
gradual  of  general  symptoms,  signs  lessening  in  extent  and  degree. 
Despite  the  serious  general  condition,  and  despite  the  very  diffuse 
character  of  the  pulmonary  tuberculous  lesions  in  many  of  the 
cases  cited  above,  the  author  only  once  observed  an  intolerance 
to  the  drug;  but  neither  a  focal  (tuberculin-like)  reaction  nor 
any  phenomena  of  congestion.  He  also  employed  calomel  freely 
and  with  no  ill  effect  except  upon  two  patients  with  intestinal 
disturbances  and  one  with  hemoptysis;  he  never  employs  iodide 
of  potash  because  of  the  danger  of  reaction  and  congestion.  X'either 
salvarsan  nor  neosalvarsan  produced  any  improvement  in  a  small 
series  of  strictly  tuberculous  patients  (5  in  the  first,  2  in  the  second, 
and  2  in  the  third  stages  of  pulmonary  tuberculosis) ;  and  he  further 
states  that  there  is  no  evidence  available  which  would  lead  one  to 
expect  any  benefit  from  these  arsenic  derivatives  unless  s}'philis 
co-exists.  If  antiluetic  treatment  be  instituted  in  the  early  period 
of  s\'philization  where  a  tuberculous  infection  already  exists,  a 
prompt  recovery  from  the  sudden  insult  occurs;  and  the  individual 
regains  or  increases  his  powers  of  defense  in  the  struggle  against 
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the  tuberculous  germ  which  he  also  harbors.  If,  on  the  contrary, 
tuberculosis  develops  in  an  old  s\'philitic,  antiluetic  treatment 
will  always  benefit  the  s>^hilitic  soil,  upon  which  and  on  account 
of  which  the  tuberculous  process  develops. 

He  further  concludes  as  follows :  (1)  The  association  of  lues  and 
tuberculosis  is  much  more  frequent  than  usually  credited;  (2)  lues 
oflFers  a  striking  predisposition  for  tuberculosis;  (3)  their  co-exis- 
tence is  not  necessarily  fatal  and  many  cases  recover;  (4)  the 
development  of  tuberculosis  in  primaxy  lues  is  generally  due  to 
reawakening  of  a  latent  tuberculosis  and  is  apt  to  run  a  severe 
course;  (5)  tuberculosis  de^'eloping  in  old  luetics  runs  a  benign 
course  and  tends  to  sclerose;  (6)  lues,  developing  in  active  pul- 
monary tuberculosis,  always  aggravates  the  general  and  the  local 
condition;  although  if  the  tuberculous  process  is  limited  and  torpid 
this  aggravation  is  apt  to  be  transitory;  but  if  the  pulmonary 
lesions  are  diffuse  and  serious,  a  fatal  result  will  inevitably  follow; 
(7)  every  case  demands  vigorous  antiluetic  treatment;  it  is  always 
well  tolerated  and  frequently  produces  a  favorable  effect  upon 
the  tuberculous  process. 

Culver^ ^  has  recently  described  the  striking  effect  of  one  dose  of 
neosalvarsan  (0.45)  followed  by  mixed  treatment  upon  a  case  of 
probable  pulmonary  syphilis  which  closely  simulated  tuberculosis, 
although  two  examinations  of  sputum  were  negative.  The  signs 
and  symptoms  of  tuberculosis  were  promptly  cleared  up  by  treat- 
ment. Pontano^^  reviews  his  experience  with  500  injections  of 
salvarsan  and  neosalvarsan  in  various  types  of  lues  and  in  a  few 
non-luetic  conditions.  He  treated,  with  23  injections,  eight  patients 
with  pulmonary  syphilis,  six  of  whom  entered  the  hospital  for 
hemoptysis  and  in  only  one  of  whom  it  persisted.  He  merely  states 
without  any  details  that  the  treatment  produced  a  general  improve- 
ment, with  diminished  headache  and  fever;  but  did  not  alter  the 
amount  of  expectoration,  the  physical  signs  nor  the  amount  of 
aereation  of  lung  as  judged  by  the  radiograms.  Fischer*"  recently 
reported  several  deaths  following  the  use  of  salvarsan;  and  of  these 
two  were  patients  with  tuberculosis.  In  one  of  them,  besides  an 
involvement  of  the  lungs  and  ulcers  in  the  intestines,  the  autopsy 
showed  that  both  adrenals  were  caseated  and  nearly  completely 
destroyed;  so  that  although  the  color  of  the  patient's  skin  evidently 
might  have  suggested  Addison's  disease  and  thus  prevented  the 
employment  of  the  drug  (two  doses  0.4  and  0.5,  seven  days  apart) 
death  could  have  been  but  slightly  hastened.  To  the  other,  a 
marked  alcoholic,  an  initial  dose  of  neosalvarsan  (0.45)  in  addition 
to  mercury  was  given  on  the  day  of  entrance  and  both  drugs  were 
apparently  well  tolerated.     Six  days  later,  the  neosalvarsan  (0.6) 

38  Jour.  Am.  Med.  Assn.,  Chicago,  1915,  Ixiv,  335. 
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was  repeated  and  the  patient  left  the  hospital.  Four  days  after, 
he  was  brought  back  unconscious  and  in  convulsions;  the  next 
day  he  died.  Autopsy  showed  that  death  was  probably  caused  by 
an  acute  alcoholic  pneumonia,  but  also  that  he  had  an  active 
and  extensive  pulmonary  tuberculosis.  The  treatment  was 
evidently  injudicious.  Chauffard  and  Le  Conte'*^  have  quite 
recently  reported  an  eruption  of  erythema  nodosum  which  coin- 
cided with  the  appearance  of  early  secondaries  in  a  patient  with 
sj'philis  and  inactive  tuberculosis  (intense  von  Pirquet,  radiogram 
revealing  considerably  enlarged  mediastinal  glands  and  consolida- 
tion in  the  upper  left  lobe).  A  series  of  injections  of  cyanide  of 
mercury  (fifteen  doses  of  0.01)  was  promptly  followed  by  a  disap- 
pearance of  the  er\i:hema  and  a  general  improvement.  Four 
weeks  later  a  course  of  novarsenobenzol  de  Billon  (0.15,  0.30,  0.45, 
0.60,  three  times)  was  given  intravenously  from  July  28  to  Sep- 
tember 5.  After  the  first  dose  (0.6)  the  nodular  erythema  reap- 
peared and  became  much  intensified;  to  fade  and  disappear  again 
within  four  days.  The  same  nodular  eruption  reappeared  though 
less  vividly  after  the  third  and  fourth  doses  (0.6);  but  only  per- 
sisted three  and  two  days  respectively.  They  consider  that  the 
first  outbreak  of  erythema  was  of  a  tuberculous  origin,  awakened 
by  the  incidence  of  the  syphilitic  infection,  and  they  liken  the 
reappearance  of  the  eruption,  following  the  larger  doses  of  arseno- 
benzol  to  a  sort  of  focal  reaction,  similar  to  that  of  tuberculin. 
Among  4000  routine  tests  upon  hospital  patients,  ^Yalker  and 
Haller^-  found  only  three  of  the  90  cases  of  outspoken  pulmonary 
tuberculosis  with  a  positive  Wassermann  reaction.  All  the  cases 
of  tuberculous  meningitis  gave  negative  tests  both  in  blood  and 
spinal  fluid.  The  pulmonary  signs  and  symptoms  of  one  case 
rapidly  cleared  up  under  salvarsan,  mercury  and  potassium  iodide. 

Fordyce"*^  states:  "1  have  treated  a  number  of  syphilitic  patients 
who  had  at  the  same  time  tuberculosis.  I  find  that  by  giving  them 
small  doses  not  more  than  0.2  or  0.25  gram,  at  intervals  of  from 
two  to  four  weeks,  that  the  salvarsan  has  apparently  a  tonic  effect 
on  the  patient.  Patients  with  tuberculosis  who  are  given  salvarsan 
in  large  doses  at  frequent  inter\'als  I  ha\'e  found  to  react  badly  to 
the  drug." 

Conclusions.  1.  The  prompt  emplojTnent  of  salvarsan  or  neo- 
salvarsan  is  indicated  in  latent,  chronic  and  moderately  active 
tuberculosis:  (a)  as  soon  as  the  nature  of  an  added  infection  is 
diagnosed  with  reasonable  probability  to  be  syphilis;  (b)  whenever 
the  history,  signs,  or  symptoms  strongly  suggest  a  previous  luetic 
infection,  particularly  if  such  a  patient  is  not  improving  upon  the 
usually  successful  hygienic  and  climatic  treatment  for  tuberculosis; 
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but  (c)  active  tuberculosis,  acute  tuberculosis,  and  diffuse  miliary 
tuberculosis  are  usually  definite  contra-indications  to  the  use  of 
these  new  arsenic  preparations;  although  in  both  the  first  two 
mentioned  groups  there  will  be  found  many  luetic  patients  upon 
whom  a  small  dose  of  salvarsan  may  well  be  tried  and,  unless 
followed  by  untoward  effects,  cautiously  repeated  in  gradually 
increasing  doses. 

2.  When  tuberculosis  infects  or  becomes  active  in  a  patient 
with  secondary,  tertiary  or  even  latent  s\7)hilis,  the  careful  employ- 
ment of  one  of  these  drugs  is  also  indicated. 

3.  The  more  active  the  tuberculosis,  the  smaller  should  be  the 
initial  dose;  the  slower  its  increase,  the  less  frequent  the  interval, 
and  the  greater  care  and  watchfulness  required. 

4.  Tuberculin-like  focal  reactions  may  follow  their  administra- 
tion, should  be  carefully  watched  for  and  if  present,  the  location, 
intensity  and  character  will  frequently  guide  in  the  selection  of 
the  next  appropriate  dose  or  interval. 


CLINICAL  INVESTIGATIONS   ON   INTESTINAL  AUTO-INTOXICA- 
TION, ESPECIALLY  AS  REGARDS  THE  QUESTION  OF 
SPECinCITY  OF  TOXIN.i 

By  Thomas  R.  Brown,  M.D., 

BALTIMORE,    MD.  ' 

We  wish  to  present  very  briefly  a  few  observations  on  the  speci- 
ficity of  toxin  or  bacteria  in  certain  cases  of  so-called  intestinal 
toxemia  or  bacteriemia,  not  in  an  attempt  to  draw  any  definite 
conclusions  from  these  observations,  but  rather  to  chronicle  certain 
rather  striking  findings  in  the  hope  of  stimulating  discussion  on  this 
subject  of  so  much  interest  and  yet  of  such  almost  universal  mis- 
conception. These  cases,  although  few  in  number,  were  studied 
rather  intensively  in  the  hospital,  where  each  was  under  careful 
observation  for  a  period  of  at  least  four  weeks;  they  comprised  3 
cases  of  chronic  eczema  and  urticaria,  1  of  pruritus,  2  of  so-called 
bilious  headache,  and  one  of  choroiditis.  The  3  cases  of  chronic 
extensive  eczema  with  urticaria  gave  almost  identical  histories,  the 
salient  points  of  which  were  as  follows: 

Case  I. — Young  man,  aged  twenty-six  years.  Negative  past 
history,  except  a  little  eczema  all  his  life;  hay  fever  every  summer; 
an  absolutely  normal  digestion  before  the  present  illness,  except  a 
slight  tendency  to  constipation;  rather  nervous;  moderate  user  of 

1  Read  at  the  meeting  of  the  Association  of  American  Physicians,  May,  1916. 
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alcohol  and  tobacco.  Present  illness  began  nine  months  before  he 
was  seen  by  us — eczema  of  the  big  toe,  gradually  spreading  until  it 
now  involves  the  whole  body;  has  had  many  treatments,  but  all 
unsuccessful.  The  salient  points  of  the  physical  examination  were 
a  very  extensive  eczema,  scaly  or  weeping,  with  also  some  definite 
urticaria,  a  normal  blood  count,  except  12  per  cent,  of  the  eosino- 
philes  and  46  per  cent,  of  neutrophiles;  test  meal:  free  hydrochloric 
10,  total  15;  stool  cultures  aerobic  normal,  anaerobic  sterile;  test 
meal  on  leaving  hospital,  normal  (six  weeks  later). 

Case  II. — ]Man,  aged  fifty-four  years.  Absolutely  negative 
family  and  past  history;  onset  of  present  illness  five  months  before, 
beginning  on  thighs,  and  now  involving  entire  body,  associated 
with  attacks  of  urticaria  and  angioneurotic  edema.  Physical 
examination  showed  a  moderately  enlarged  liver,  a  diffuse  papular 
squamous  eczema,  with  some  urticaria,  a  normal  blood  count,  the 
eosinophiles  being  but  2.5  per  cent.;  stool  examination  negative 
both  as  regards  bacterial,  chemical,  and  microscopic  findings;  test 
meal:  free  hydrochloric  acid  18,  total  30. 

Case  III. — Woman,  aged  forty  years.  Absolutely  negative 
past  history  except  tendency  to  constipation,  with  slight  gastric 
indigestion.  The  patient  had  had  a  diffuse  eczema  with  urticaria 
for  over  a  year  Avithout  definite  cause.  The  physical  examination 
showed  this  condition  and  was  otherwise  negative,  except  that  the 
test  meal  showed  a  complete  absence  of  free  hydrochloric  acid;  the 
stool  and  the  blood  were  normal. 

Tests  of  cutaneous  sensitiveness  to  proteins  were  made  in  all  3 
cases  by  the  method  employed  by  Blackfan — milk,  egg-white,  horse 
serum,  meat  juice,  and  barley  protein  being  employed.  The  first 
2  cases  showed  marked  hypersensitiveness  to  all  the  proteins, 
except  that  there  was  no  reaction  to  egg-white  in  the  second  case 
and  very  slight  in  the  first.  The  third  case  showed  no  cutaneous 
reaction  to  any  of  the  proteins.  In  the  first  2  cases  a  meat-free  diet 
with  no  cereals  brought  about  a  rapid  improvement  leading  to  a 
permanent  cure;  in  the  third  case  the  effects  of  such  a  diet  were 
nil.  In  the  first  case,  after  two  weeks  of  complete  freedom  from 
skin  lesions,  the  giving  of  one  egg  reproduced  within  twenty-four 
hours  the  original  cutaneous  picture;  but  after  another  two  weeks 
of  meat-free  diet,  egg-white  was  given  again  in  teaspoonful  doses 
daily,  gradually  increased,  subsequently  feeding  other  proteins  in 
a  similar  way,  so  that  now  his  tolerance  has  been  so  increased  that 
he  is  able  to  take  eggs,  milk,  and  simple  meats  in  moderate  amount 
with  no  ill  effects.  He  as  well  as  the  second  patient  has  now  been 
entirely  well  for  nearly  a  year. 

The  case  of  pruritus  was  most  interesting  in  many  respects. 
The  patient  was  a  very  nervous  woman  with  a  negative  past  history, 
except  for  several  mild  abdominal  attacks  suggestive  of  appendicitis, 
and  also  the  history  of  chronic  constipation.     The  physical  exami- 
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nation  showed  marked  cecal  stasis,  with  shght  tenderness  on  deep 
palpation,  verified  fiuoroscopically  as  being  due  to  a  chronic  appendi- 
citis. The  pruritus,  which  was  general,  followed  directly  upon  an 
acute  attack  of  indigestion,  about  eight  months  previous  to  her  visit 
to  us,  which  seemed  to  be  referable  to  eating  crabs  and  milk,  and 
had  continued  ever  since,  although  markedly  aggravated  by  excite- 
ment and  worry,  and  alleviated  by  the  simple  life.  The  gastric 
examination  showed  a  true  achylia,  the  stool  cultures  were  negative, 
while  her  protein  sensitization  test  showed  a  marked  reaction  with 
milk,  but  none  with  the  other  proteins  employed.  On  a  low  protein 
diet,  practically  meat-free,  with  milk  entirely  eliminated,  and  the 
administration  of  hydrochloric  acid  and  attention  to  the  constipa- 
tion, the  pruritus  gradually  disappeared,  and  has  now  been  absent 
for  more  than  a  year,  while  the  study  of  her  gastric  contents  shows 
a  return  of  hydrochloric  acid,  though  still  distinctly  subnormal. 

The  2  cases  of  bilious  headache  had  practically  identical  histories 
— chronic  constipation  associated  with  periodical  attacks  of  severe 
headache  associated  with  an  increase  in  constipation,  nausea,  and 
vomiting,  and  always  relieved  by  free  purgation,  especially  by 
calomel  and  salts.  Each  showed  a  complete  absence  of  h^'dro- 
chloric  acid  in  the  gastric  contents,  no  hj'persensitiveness  to  tbe 
protein  substances  employed,  each  was  markedly  relieved  by  a 
diet  from  which  animal  protein  food  was  practically  eliminated, 
and  in  each  an  increase  in  the  bowel  sluggishness,  a  typical  bilious 
headache,  and,  what  was  most  interesting,  a  temporary  but  marked 
increase  in  the  size  of  the  liver  could  be  brought  about  by  giving 
meat  for  a  short  period  of  time. 

The  last  case  was  perhaps  the  most  interesting  of  all,  for  this 
was  the  only  one  of  our  series  in  which  the  bacteriological  study 
of  the  stool  gave  pathological  findings.  This  patient  had  recurring 
attacks  of  choroiditis,  always  preceded  by  digestive  disturbances. 

Case  IV. — A  young  woman,  aged  twenty-seven  years.  Had 
t^-phoid  fever  at  eighteen  years,  chronically  constipated  for  about 
thirteen  years,  necessitating  the  constant  use  of  purgatives,  while 
the  present  illness  was  simply  a  continuation  of  her  old  history  of 
constipation,  although  getting  gradually  worse  wuth  weakness, 
gastric  and  intestinal  indigestion,  pain  in  the  stomach  and  in  the 
lower  abdomen  shortly  after  eating,  not  related  to  the  menstrual 
function,  with,  for  the  past  four  years,  attacks  of  eye-ache  and 
recently  distinct  impairment  of  vision.  The  physical  examination 
showed  a  marked  visceroptosis,  with  a  maximum  degree  of  cecal 
stasis,  and  fluoroscopic  evidence  of  chronic  appendicitis,  a  negative 
Wassermann  reaction,  a  moderate  anemia,  practically  normal 
gastric  contents,  the  typical  ophthalmoscopic  picture  of  repeated 
attacks  of  choroiditis  with  old,  black  hemorrhagic  deposits,  while 
the  stool  examinations,  of  which  twenty-six  were  made  in  conjunc- 
tion with  Dr.  Sylvester,  at  the  Woman's  Hospital,  showed  when 
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the  stool  was  acid  nothing  especially  characteristic  except  occa- 
sionally a  very  few  anaerobes,  while  with  an  alkaline  stool  the  pre- 
dominating organism  was  a  large  diplococciis,  anaerobic,  Gram- 
negative,  with  quite  a  number  of  a  large  and  a  small  Gram-negative 
anaerobic  bacillus. 

The  striking  features  of  this  case  were  (1)  the  apparently  definite 
connection  between  the  acute  intestinal  disturbances  and  the 
"eye-aches"  of  the  patient,  ophthalmoscopically  recognized  as  acute 
attacks  of  choroiditis;  (2)  the  fact  that  with  these  attacks  the 
stools  were  always  alkaline,  while  bacteriologically  there  appeared 
as  the  predominant  microbes  three  Gram-negative  anaerobes 
which  we  were  unable  to  definitely  identify,  notably  a  large  diplo- 
coccus,  these  anaerobes  usually  being  practically  absent  when  the 
stool  was  acid,  while  the  diplococcus  was  isolated  in  pure  culture 
from  the  appendix  at  the  time  of  an  appendicostomy  operation 
performed  later;  (3)  the  extreme  difficulty  in  keeping  the  stool  acid 
even  with  a  meat-free  carbohydrate-rich  diet,  and  enormous  doses 
of  an  acid-forming  bacillus — the  Bacillus  bulgaricus;  (4)  the  con- 
siderable improvement  brought  about  by  a  low  protein  diet,  which 
was  markedly  increased  by  an  appendicostomy  with  colonic  irriga- 
tion through  the  new  opening;  (o)  our  ability  to  prophecy  the  chor- 
oidal attacks  from  the  alkalinity  of  the  stool  and  its  large  content 
in  certain  anaerobic  bacteria. 

When  we  speak  of  toxic  symptoms  we  are  unquestionably  treading 
on  debatable  ground,  and  yet  certain  of  the  symptoms  met  with  in 
these  cases  are  explicable  only  on  this  basis.  ^Yhat  is  the  cause  of 
these  toxic  s\'mptoms?  Is  it  a  toxin  normally  present  or  in  excess? 
Has  the  protective  mechanism  become  insufficient  possibly  due 
to  repeated  mild  anaphylactic  reactions,  or  is  there  a  tendency 
toward  an  overgrowth  of  certain  bacteria,  notably  proteolytic 
anaerobes,  and  may  immunity  be  brought  about  in  time?  Whether 
these  toxins  are  derivatives  of  the  amino-acids  we  cannot  say,  but 
it  is  striking  what  slight  changes  in  molecular  constitution  are 
necessary  to  convert  the  normal  bases  into  products  of  great  toxicity, 
and  it  is  certainly  possible  that  this  may  be  brought  about  by  the 
proteohi:ic  intestinal  bacteria.  The  work  of  Eppinger  and  Guttman 
in  isolating  two  ptomains  from  the  stool,  one  producing  urticaria, 
the  other  asthma,  is  extremely  suggestive  in  this  connection. 
Whether  these  toxic  anaerobes  are  always  present  in  minimal 
amount,  or  whether  they  originate  from  external  sources,  such  as 
tainted  meat  or  pyorrheal  pockets,  has  not  been  determined.  That 
the  poisons,  produced  by  these  bacteria  or  due  to  other  causes, 
cannot  often  be  demonstrated  is  not  so  much  a  proof  of  their 
absence  as  of  their  extreme  complexity,  and  of  the  minimal  amounts 
in  which  they  must  be  present  in  urine,  blood,  and  stool.  The 
mechanical  and  surgical  conceptions  of  intestinal  stasis  are  quite 
insufficient  to  explain  the  s\Tnptom-complex  presented.     Back  of 
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the  mechanics  of  digestion  hes  a  problem  far  more  comphcated, 
far  more  difficult  to  solve,  the  problem  of  congenital  or  acquired 
hypersensibility  to  certain  stimuli,  the  question  of  the  overproduc- 
tion of  certain  toxic  substances,  their  chemical  nature,  and  their 
possible  specificity,  and  various  questions  involving  more  definitely 
physical  factors,  notably  absorption  and  osmosis. 

In  our  series  it  is  hard  to  escape  the  conclusion  that  in  the  intes- 
tine certain  substances  are  produced  which  in  some  instances  are 
possessed  of  specific  action  associated  with  a  h^'persensitiveness 
to  certain  proteins  not  in  themselves  toxic  but  possibly  capable 
of  producing  a  reaction  because  of  an  acquired  hypersensibility, 
and  that  therapeutically  a  marked  improvement  in  symptoms  and 
even  a  complete  cure  may  be  brought  about  by  the  elimination  of 
these  substances  from  the  dietary.  It  is  also  suggested  by  a  study 
of  these  cases  that  by  giving  these  foods  in  gradually  increasing 
amounts  a  marked  increase  in  resistance  may  be  produced.  That  in 
certain  cases  at  least  the  symptoms  are  better  explained  on  the  basis 
of  a  bacterial  infection  of  intestinal  origin  rather  than  upon  that 
of  a  toxemia,  and  that  in  various  cutaneous  lesions,  testing  the 
cutaneous  sensibility  by  intradermal  injection  of  various  proteins 
is  of  real  value  in  determining  whether  or  not  the  condition  may  be 
due  to  certain  toxic  bases  of  intestinal  origin  derived  from  the  decom- 
position of  certain  protein  foods.  These  reactions  are  apparently 
specific  in  character,  that  is,  are  only  found  to  be  present  when  the 
toxins  produced  have  a  specific  effect  upon  the  skin,  and  there- 
fore these  tests  of  cutaneous  hypersensiveness  to  various  proteins 
probably  cannot  be  used  as  criteria  of  other  conditions  best  inter- 
preted as  protein  intoxications  with  manifestations  elsewhere  than 
in  the  skin. 


STOCK-BRAINEDNESS,  THE  CAUSATIVE  FACTOR  IN  THE 
SO-CALLED  "CROSSED  APHASIAS." 

By  Foster  Kennedy,  M.D.,  F.R.S.  (Edin.), 

CONSULTING    NEUROLOGIST  TO   BELLEVUE  AND  NEW  YORK  HOSPITALS;  LATE  MEDECIN- 
CHEF,  HOPITAL  MILITAIRE,  RIS  ORANGIS,  FRANCE. 

"La  theorie  de  la  gaucherie  cerebrale,  pleine  d'obscurites,  contre- 
dite  par  les  faits,  ne  pent  servir  a  expliquer  pour  les  partisans  du 
centre  de  Broca  les  destructions  de  ce  centre  sans  aphasie."^ 

These  words  by  Pierre  Marie  and  his  colleague  ]\Ioutier,  eight 
years  ago,  largely  formed  the  basis  of  a  momentous  attack  on  the 
classical  ojjinions  concerning  the  positions  of  the  centers  governing 

1  L'Aphasic  de  Broca.,  Moutier,  1908,  p.  127. 
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the  functions  of  speech.  As  a  result  of  this  first  onslaught  the 
iconoclasts  won  for  their  objections  a  wide  hearing  and  many 
disciples,  whose  ardor  has  since  been  somewhat  cooled  as  much  by  the 
lapse  of  time  as  by  the  mobilization  of  the  forces  of  the  classicists. 
Nevertheless,  as  a  result  of  these  dialectics,  the  whole  subject  of  the 
causation  of  the  aphasias  has  been  shaken,  and  not  a  few  of  us  have 
failed  to  decide  for  ourselves  as  to  the  validity  of  the  evidences 
adduced  on  both  sides. 

The  cause  of  this  indecision  lies  in  the  fact  that  apparently 
irrefragible  evidence  can  be  produced  by  both  protagonists:  by 
Moutier,  for  example,  the  case  of  Levi,^  in  which  Broca's  area 
was  destroyed  by  neoplasm  in  a  right-handed  man  without  any 
aphasic  symptoms  having  been  produced;  and,  again,  the  experi- 
ments by  Burckhardt,^  who  removed  from  two  right-handed 
dements  the  foot  of  the  third  left  frontal  convolution  without 
producing  the  least  trace  of  motor  aphasia  in  either  subject. 

It  may  be  mentioned  here  that  slowly  growing  growths  destroy- 
ing the  speech  area,  as  in  Levi's  and  Collier's  cases,^  should  not  be 
comparable  in  effects  with  sudden  lesions. 

Opposed  to  these  contentions,  however,  is  a  vast  number  of  cases, 
the  majority  of  which  have  been  carefully  observed;  for  instance, 
the  first  cases  recorded  by  Broca  himself,  in  which  there  was  com- 
plete motor  aphasia  due  to  a  hemorrhagic  cyst  in  the  posterior  third 
of  the  second  and  third  frontal  convolutions;  an  even  more  important 
case  than  this  is  that  of  Simon,  in  whom  a  complete  inability  to 
communicate  except  by  signs  was  instantly  induced  by  the  traumatic 
destruction  of  the  left  third  frontal  convolution. 

It  is  not  necessary  to  expand  here  the  number  of  apparently 
indubitable  cases  capable  of  being  cited  both  for  and  against  the 
idea  that  Broca's  area  is  in  right-handed  persons  the  brain  center 
specialized  for  the  government  of  the  function  of  motor  speech. 
It  suffices  to  say  that  there  lay  to  the  hands  of  ]\Iarie  and  ^Moutier 
much  evidence  which  bore  heavily  against  the  topographical  notions 
then  prevalent,  and  to  remind  ourselves  that  Moutier  cites  freely 
cases  of  right-handed  right  hemiplegics  without  aphasia  and  also 
cases  of  left-handed  left  hemiplegics  without  any  disturbance  of 
their  power  to  converse.  Further,  the  strongest  evidence  at 
Moutier's  disposal  consists  of  certain  patients  who  might  be  called, 
in  Bramwell's  phrase,  cases  of  crossed  aphasia — eccentric  combina- 
tions of  right  hemiplegia  with  aphasia  in  left-handed  individuals, 
or  left-sided  palsy  with  aphasia  in  right-handed  persons. 

These  cases  were  used  by  ]\Ioutier  to  disprove  the  validity  of 
Broca's  area  as  a  special  speech  center,  but  in  reality,  as  shall  be 
suggested  later,  they  only  impugned  the  theory  of  constant  con- 

-  Loc.  cit.,  p.  102.  3  Loc.  cit.,  p.  103. 

*  Collier,  Lancet,  1899,  p.  824. 
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junction  in  any  one  subject  of  right-brainedness  and  left-handedness 
or    left-brainedness    and    right-handedness. 

To  account  for  these  anomalies  there  was  born  of  ^larie  and 
Moutier  the  idea  that  not  the  area  of  Broca  but  the  much  wider 
lenticular  zone  was  responsible  for  language  control;  a  proper 
scorn  is  thrown  on  the  clinician  who,  confronted  by  a  third  left 
frontal  convolution  destruction  in  a  patient  who  in  life  had  never 
been  aphasic,  falls  back  feebly  on  the  theory  that  the  said  patient 
must  have  been  left-handed  either  without  self-knowledge  of  the 
fact  or  at  least  without  its  discovery  by  others.  However,  a  language 
center  or  intelligence  center  postulated  in  the  lenticular  zone  still 
does  not  rid  us  of  the  difficulty,  more  especially  if  the  said  zone  be 
found  structurally  normal,  as  the  classicists  aver  frequently  to  be 
the  case.  Also  the  clearly  cut  cases  cited  by  the  older  writer  are 
not  explained  away  even  after  the  expenditure  of  much  industry 
and  ingenuity. 

The  conviction  grows,  therefore,  that  there  is  truth  in  both 
dogmata,  but  that  adequate  explanations  of  many  anomalous  cases 
cannot  be  given  without  the  injection  into  the  argument  of  some 
new  factor  not  as  yet  brought  under  scrutiny. 

In  the  most  tentative  fashion  I  want  t9  suggest  here  that  the 
simple  statement  that  a  given  patient  is  right-handed  or  left- 
handed  is  not  adequate  in  the  light  of  some  cases  to  be  mentioned 
later.  No  more  information  than  is  contained  in  this  somewhat 
bald  announcement  is  made  by  any  of  the  writers  on  this  topic, 
saving  Byrom  Bramwell,^  yet  it  would  appear  that  not  only  by 
investigating  the  question  of  a  patient's  handedness  but  also  that 
of  the  prevailing  type  of  handedness  in  his  stock,  will  we  be  able  to 
throw  some  light  on  a  very  obscure  chapter  of  neurological  medicine. 

Case  I. — ]My  first  case  is  that  of  massive  injury  fbomb  wound j  of 
the  right  temporosphenoidal  and  occipital  lobes  in  a  left-handed 
man  without  left-handed  relatives  or  ancestry.    No  aphasia. 

This  patient  was  w-ounded  on  August  15,  1915,  near  Arras,  and 
admitted  to  the  Hopital  Militaire,  Ris  Orangis,  on  September  25. 
He  stated  that  when  making  hand  grenades  he  suddenly  became 
unconscious,  but  he  remembered  dimly  being  bandaged  in  the  trench 
and  being  carried  to  the  second  line.  He  rapidly  recovered  complete 
consciousness  and  never  lost  it  again.  On  August  7  he  was  operated 
upon  at  Houdain.  No  convulsion  nor  headache.  Never  any  diffi- 
culty with  speech.  His  left  arm  and  leg  felt  as  though  they  had 
been  slept  on  fcomme  s'il  avait  dormi  dessus).  This  improved, 
but  was  present  on  admission  to  the  Ris  Hospital.  He  never  had 
had  pain  in  the  affected  limbs.  On  September  5  he  said  he  felt 
very  well.  There  was  an  infected  wound  in  the  right  temporal  and 
lower  temporoparietal  region.    Its  upper  portion  was  clean,  with  a 

s  Lancet,  1899.  p.  1473 
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granulating  surface  measuring  8  by  2|  cm.  In  the  posterior  margin 
of  the  wound,  behind  the  ear,  there  was  a  sinus  about  5  cm.  long, 
which  extended  inward  and  forward  parallel  to  the  external  auditory 
canal.  There  was  a  marked  bone  defect,  and  the  brain  pulsated 
in  the  granulating  area. 

Examination  showed  pupils  equal  with  brisk  reactions;  sight 
emmetropic  on  left  side.  The  right  eye  was  myopic  by  four  diopters. 
Left  homonymous  hemianopia  complete  to  fixation  point. 


Fig. 


1  (Case  1). — Showing  extent  of  wound. 


Optic  discs:  The  left  showed  venous  tortuosity.  The  physio- 
logical pit  was  filled  in  and  the  left  upper  temporal  quadrant  was 
obscured  by  slight  swelling.  The  right  fundus  showed  no  papill- 
edema. 

One  may  point  out  here  that  the  formation  of  the  m^'opic  eyeball 
is  such  as  to  permit  rapid  drainage  of  fluid  accumulated  at  the 
nerve  head;  as  a  consequence  of  this,  papilledema  is  not  a  usual 
occurrence  in  myopic  eyes.  The  presence  of  unilateral  myopia 
in  this  patient  probably  accounts  for  the  unilateral  fundus  changes. 
There  was  no  nystagmus,  diplopia,  or  strabismus.  The  lower  jaw, 
on  opening  the  mouth,  swung  to  the  right  side,  this  being  due  not 
to  a  lesion  of  the  motor  root  of  the  fifth  nerve,  but  to  fracture  of  the 
zygoma. 

The  general  hypesthesia  of  the  left  side  was  seen  in  the  face  as 
elsewhere,  but  there  was  no  localized  fifth-nerve  palsy.     The  left 
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lower  face  was  distinctly  paresed  for  both  voluntary  and  emotional 
movement,  thus  showing  damage  respectively  to  the  right  facial 
cortical  and  the  right  optic  thalamus. 

The  right  membrana  tympani  had  been  ruptured  and  hearing 
proportionally  diminished  in  the  right  ear.  The  tongue,  swung 
markedly  to  the  right  on  protrusion.  The  swinging  of  the  lower 
jaw  to  the  right  had  overcome  the  tongue's  hemiparetic  tendency 
to  go  to  the  left.    Palatal  movements  were  quite  normal. 

Motor  system:  there  was  distinct  and  general  softening  and 
shrinking  of  the  muscles  of  the  left  arm  and  le^,  there  being  a  differ- 


FiG.  2   (Case  I). — Showing  large  bone  defect  and  wide  distribution  of  fragments 
of  grenade  and  bone  in  the  temporo-occipital  area. 


ence  between  the  left  and  right  upper  arm  of  2.5  cm.;  between  the 
legs  of  2  cm.  No  tremor  or  athetosis.  Slight  ataxia  of  the  sensory 
type  existed  in  the  left  upper  extremity.  The  weakness  in  the  left 
arm  was  more  marked  than  in  the  left  leg,  though  proportionately 
less  marked  than  that  in  the  left  face.  He  could  not  stand  on  the 
left  leg  alone. 

There  was  considerable  titubation,  probably  the  result  of  a  lesion 
of  Turck's  bundle,  uniting  the  temporal  region  to  the  pons.  A 
distinct  lowering  of  touch  and  superficial  pain  and  deep  muscle 
pain  sensation  existed  over  the  whole  of  the  left  side  of  the  body. 
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No  mistakes  were  made  in  sense  of  position  nor  in  the  discrimination 
of  temperature.  Some  slowness  in  the  recognition  of  unseen  objects 
held  in  the  left  hand,  but  in  this  regard  also  no  mistakes  were  made. 

Reflexes:  All  deep  reflexes  on  the  left  side  were  exaggerated  in 
degree.  Abdominal  reflexes  were  present  on  the  right  and  absent 
on  the  left  side.    Plantar  reflexes:  right  flexor,  left  extensor. 

This  patient  was  an  intensely  left-handed  man,  using  that  hand 
habitually  for  all  complex  acts.  He  had  no  motor  speech  difficulty 
whatsoever;  no  word  deafness;  he  named  promptly  and  accu- 
rately objects  of  which  he  had  visual  recognition.  He  had  no  apraxia 
or  alexia.  His  memory  was  good.  He  read  and  wrote  in  a  manner 
only  interfered  with  by  the  complete  hemianopia,  of  which  mention 
has  already  been  made.  His  father  and  mother  were  both  right- 
handed  persons.  He  was  an  only  child,  and  knew  of  no  other  left- 
handed  persons  in  his  connection. 

The  chief  point  of  interest  in  this  patient  seems  to  lie  in  the  fact 
that  he  was  left-handed  to  an  extraordinary  degree;  he  reversed 
the  usual  position  of  the  knife  and  fork,  and,  while  he  wrote  with  the 
right  hand,  he  was  equally  able  to  do  so  with  the  left. 

Under  these  circumstances  it  would  have  been  justifiable  to  have 
looked  for  a  correspondingly  marked  disturbance  of  speech  mani- 
fested in  him  as  a  result  of  the  massive  injury  sustained  by  tlie  right 
temporosphenoidal  lobe.  This  injury  not  only  was  inflicted  directly 
on  the  latter,  but  the  fragments  of  the  grenade  and  of  driven  bone 
are  seen  roentgenographically  to  have  been  flung  through  the  cortex 
and  to  have  become  embedded  in  the  right  occipital  pole. 

The  symptomatology  here  manifested  has  been  presented  in  some 
detail  in  order  that  there  may  be  shown  the  extensiveness  of  the 
disorganization  of  widely  separated  areas  in  the  right  brain.  We  are, 
therefore,  not  straining  our  postulate  if  we  suppose  that  in  this  case 
we  have  to  deal  not  only  with  an  injury  to  the  right  transverse 
gyri  of  Heschl,  but  also  with  one  affecting  the  commissural  fibers 
between  them  and  the  homolateral  half  center  of  vision. 

In  the  descriptions  of  the  type  of  speech  defect  consequent  upon 
temporal  lesions  there  has  been  much  fluctuation  of  opinion.  Even 
the  most  recent  text-books  reproduce  the  idea  that  word-deafness 
is  characteristic  of  lesions  in  the  speech  area  of  these  regions,  ignor- 
ing the  evidence  which  goes  to  show  that  only  the  most  sudden 
catastrophe  successfully  destroying  at  a  blow  the  transverse  gyri 
will  produce  such  an  aphasic  extremity.  The  intermediate  defects 
produced  by  disease  processes  are  manifested,  not  by  a  cleanly 
cut  inability  to  comprehend  heard  words,  but  by  a  depression  of 
power  to  recall  words  voluntarily,  especially  the  names  of  persons, 
places,  and  things. 

To  this  phenomenon  is  usually  added  that  of  failure  to  name  an 
object  of  which  there  is  visual  recognition.  These  two  defects  are, 
at  first  sight,  almost  of  identical  nature  and  origin,  but  it  may  be 
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pointed  out  that  the  former  depends  on  a  depression  of  function  in 
the  cortical  area  containing  the  memories  of  words,  while  the  latter 
arises  from  an  interruption  of  the  subcortical  fibers  uniting  the 
visual  and  auditory  centers. 

In  this  patient,  then,  we  have,  to  a  maximum  degree,  an  injury 
which,  according  to  the  teachings  both  of  the  classicists  and  their 
assailants,  by  its  rapidity  and  extent,  should  have  produced  a 
maximum  disorder  of  speech.    There  was  no  disorder. 

In  the  literature  of  aphasia  one  finds  that  but  few  cases  disagree 
with  the  general  hj'pothesis  that  in  right-handed  persons  the  centers 
of  language  are  situated  on  the  left  side  of  the  brain.  In  a  few 
instances  in  which  aphasia  has  resulted  from  injury  to  the  right 
brain  some  anomalous  and  adventitious  circumstance  has  usually 
been  brought  forward  to  account  for  the  situation.  For  example, 
it  was  found  by  Oppenheim**  in  two  cases  of  affection  of  the  right 
temporal  convolution  that  in  one  there  was  acquired  left-handedness 
in  a  woman,  aged  fifty-nine  years,  who  had  been  found  to  use  her 
left  hand  for  all  purposes  owing  to  injury  at  the  age  of  seventeen 
years;  in  the  other  case  there  were  two  tubercles  in  the  right  temporo- 
sphenoidal  lobe,  and  aphasia  is  reported  only  to  have  appeared 
when  the  patient  was  already  moribund,  and,  according  to  Oppen- 
heim's  assumption,  as  a  result  of  toxic  action  on  the  auditory  center 
in  the  left  side  of  the  brain. 

Again,  Long,^  after  describing  a  case  of  embolic  right-sided  hemi- 
plegia with  sensory  aphasia  in  a  left-handed  woman  in  whose  brain 
was  found  a  wide-spread  destruction  of  Broca's  area  and  annectant 
gyri,  accounts  for  the  absence  of  motor  aphasia  symptoms  by  the 
hypothesis  of  an  immediate  assumption  of  speech  function  on  the 
part  of  the  uninjured  iiemisphere,  as  casuistic  a  theory  as  can  easily 
be  found  even  in  the  literature  of  this  somewhat  nebulous  topic. 

No  such  peculiar  or  recondite  data  are  obtainable  in  this  case  to 
account  for  the  escape  of  speech  faculties  supposedly  resident  in  a 
portion  of  highly  damaged  brain  tissue.  In  view  of  the  seriousness 
of  the  lesion  it  is  only  possible  for  us  to  suppose  that  the  patient's 
immunity  from  this  disaster  lies  in  the  fact  that,  despite  his  left- 
handedness,  he  is  also  left-brained.  An  adumbration  of  why  this 
may  be  so  is  the  raison  d'etre  of  this  discussion. 

The  second  case  to  which  I  wish  here  especially  to  refer  is  one 
published  by  Byrom  Bramwell.^ 

Case  II. — ^A  man,  aged  thirty-six  years,  suffered  from  embolic  right- 
sided  hemiplegia  and  aphasia.  He  was  left-handed  and  had  been  so 
all  his  life.  He  did  everything  but  write  with  his  left  hand.  None  of 
his  near  relatives  or  ancestors  were  known  to  be  left-handed.  He 
was  a  twin;  his  twin  brother  Avas  right-handed.    The  explanation 

«  Quoted  by  Bruns  in  Gcschwulste  des  Nerven  systems. 

'  L'Encephale,  1913,  viii,  520.  *  Loc.  cit. 
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given  by  Bramwell  of  this  individual's  peculiar  reaction  to  his  vas- 
cular accident  is  that,  in  spite  of  his  left  handedness,  the  left  brain 
was  educated  as  a  speech  area  by  reason  of  his  having  been  taught  to 
write  with  his  right  hand.  However,  I  would  point  out  that  perhaps 
not  sufficient  weight  is  given  to  his  isolation  as  a  left-handed  person 
in  a  stock  entirely  right-handed;  and  also  that  Bramwell's  theory- 
does  not  explain  such  cases  as  that  reported  by  Senator  :^  an  embolic 
left  hemiplegia  with  aphasia  in  a  right-handed  individual.  It  is 
most  unfortunate  that  it  was  impossible  for  Senator  in  the  case  of 
this  woman  to  discover  w^hether  or  not  her  stock  contained  a  left- 
handed  strain. 

The  third  case  was  seen  by  me  in  the  New  York  Hospital — a 
completely  left-handed  man  in  the  service  of  Dr.  Charles  Gibson, 
with  whom  I  saw  him  in  consultation.  He  had  sustained  a  fracture 
in  the  right  occipitotemporal  region  with  right  middle  meningeal 
hemorrhage. 

Craniectomy  had  been  performed,  a  bone  defect  of  two  by  four 
inches  having  been  made  over  the  affected  areas. 

Following  the  injury  the  patient  had  suffered  a  left  hemiplegia, 
from  which  he  had  recovered  at  the  time  of  my  examination.  At 
intervals,  however,  he  suffered  from  severe  left-sided  convulsions. 

Despite  his  left-handedness,  which  was  complete  except  for 
writing,  associated  with  a  severe  injury  to  the  right  brain,  he  never 
had  had  the  slightest  interference  with  the  function  of  speech. 

This  patient's  relatives  were  all  right-handed.  He  had  lived,  as 
had  the  French  soldier  whose  condition  was  first  described,  as  a 
member  of  a  village  community,  in  which,  in  both  instances,  were 
included  many  of  their  relations.  Each  man  was  quite  positive 
that  he  was  the  only  left-handed  member  of  his  stock. 

We  have  now  considered  three  cases  of  left-handed  persons  in 
whom  brain  injury  produced  phenomena  opposed  in  their  combina- 
tions to  what  we  should  expect  in  the  light  of  our  usual  teachings. 
It  is  proper,  then,  to  consider  a  like  number  of  right-handed  indi- 
viduals showing  similar  peculiar  results  from  similar  cerebral 
catastrophes. 

One  may  point  out  that,  in  the  first  set,  our  evidence  as  to  each 
patient's  variation  from  his  stock-handedness  must  be  of  a  negative 
character;  but  in  the  three  cases  now  to  be  described,  each  right- 
handed  individual  can  designate  specifically  relatives  individually 
peculiar  in  that  they  differ  from  ordinary  mankind  in  using  their 
left  hands  for  all  complicated  activities. 

The  first  of  this  second  series  (Case  4)  is  that  of  a  right-handed 
girl,  aged  twenty-two  years,  of  whom  I  had  charge  in  the  ser\ice  of 
Dr.  James  Taylor  at  the  National  Hospital  in  London.  This  patient 
repeatedly  had  severe  attacks  of  Jacksonian  convulsions  confined 

9  Charite  annaleu,    1904,   xxviii,    150. 
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a  left-handed  father  and 
presented   themselves  for 


to  the  left  side  of  the  body.  These  fits,  occurring  under  observation 
over  a  period  of  twelve  months,  were  always  followed  by  a  severe 
transient  left  hemiplegia  and  equally  severe  transient  aphasia 
The  patient,  herself  right-handed,  had 
a  left-handed  mother,  both  of  whom 
observation. 

For  the  reports  of  the  next  two  cases  I  am  indebted  to  Dr.  Charles 
Elsberg  and  Dr.  E.  D.  Fisher  respectively. 

The  history  given  by  the  former  (Case  5)  is  that  of  a  young  man 
suffering  from  a  right-sided  deeply  subcortical  Rolandic  glioma,  on 
whom  was  performed  at  the  New  York  Neurological  Institute  a 
right  subtemporal  decompression.  He  had  complete  aphasia  for 
ten  days  following  the  operation.  He  was  himself  right-handed, 
but  had  two  brothers  both  of  whom  were  left-handed. 


TJ„t;„„+         Individual 
,  handedness. 

Stock        '           I     •  „ 
handedness.  \          ^^^'°''- 

i 

Physical  results  of 
lesion. 

Speech. 

Male,  agedi  Left-handed 

Right-handed 

Grenade  wound  ILeft  hemiplegia 

No  disturbance. 

25    years! 

1 

right  tempore- Left  hemihj'pesthesia 
sphenoidal  and  Left  homonymous 
occipital   lobes     hemianopia 

Male,  aged  Left-handed    Right-handed  Left  brain  embo-  Righ  hemiplegia 

Aphasia. 

36    years                                                         lus 

Male,  aged  Left-handed    Right-handed  Right  middle        Left  hemiplegia 

No  disturbance. 

23    years                                                         meningeal          Left-sided    focal    epi- 

hemorrhage;     |     lepsy 

skull  fracture  i 

Female,        Right-handed  Parents   both  Right  Rolandic    Left-sided    focal    epi- Complete 

aged     22                           ,     left-handed     tumor  (gumma)      lepsy;  transient  at-i     aphasia 

years                                 j                                                          |     tacks  of  left  hemi-      after  each  fit. 

plegia 

Male,  aged  Right-handed, 2    brothers,     Right  subcorti-    Slight  left  hemiplegia|Aphasia. 

28   years: 

left-handed      cal    Rolandic                                            | 

glioma;  right 

subtemporal     ' 

decompression 

Female,        Right-handed  Mother, 

Right  brain  hem-  Left  hemiplegia            Aphasia. 

aged     67                               brother, 

orrhage 

years        i                               daughter 

all  left- 

handed 

The  last  case  (Case  6)  is  that  of  a  woman,  aged  sixt.y-seven  years, 
under  the  care  of  Dr.  Fisher.  She  had  sustained  a  cerebral  hemor- 
rhage, as  a  result  of  which  she  had  a  left  hemiplegia  and  a  consider- 
able degree  of  sensorimotor  aphasia.  She  was  right-handed,  but  her 
mother  had  been  left-handed.  She  had  a  left-handed  brother  and 
a  left-handed  daughter. 

The  reasons  why  95  per  cent,  of  the  human  race  are  right-handed 
have  been  debated  without  definite  conclusion  for  the  past  thirty 
years.  An  enormous  number  of  theories  have  been  elaborated,  and 
to  almost  all  of  them  many  objections  can  be  raised. 

Barnes^^  is  content  to  say  that  right-handedness  is  essentially 
hereditary,  while  Gowers^^  quotes  the  amazing  notion  that  insofar 


1"  Lancet,  1903,  i,  331. 


"  Lancet,  1902,  ii,  1719. 
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as  the  human  family  took  origin  north  of  the  equator,  our  first 
ancestors,  seeing  the  sun  travel  from  left  to  right,  through  manual 
demonstration  of  the  fact  and  graphical  reproduction  of  it,  would 
naturally  lay  down  in  themselves  the  primitive  elements  of  dexterity. 
Almost  as  difficult  of  proof  are  the  hypotheses  which  endeavor  to 
explain  our  asymmetry  tlirough  the  different  widths  of  the  carotids, 
the  different  blood-pressures  in  these  vessels,  and  their  differences 
in  anatomical  origin. 

Schaeffer^^  reports  five  right-handed  cases,  all  with  visceral 
transposition,  as  evidence  against  the  theory  that  the  right-sided 
position  of  the  liver  should  inevitably  make  us  more  ready  to  employ 
the  homolateral  arm  and  hand. 

Also  Bastian's  statement^^  that  the  specific  gravity  of  the  left 
brain  is  greater  than  that  of  the  right,  has  not  met  with  corroboration 
and  if  it  had  been  confirmed,  would  not  materially  assist  in  laying 
bare  the  underlying  factors  of  the  condition. 

Dareste^^  has  advanced  an  interesting  hypothesis  to  the  effect 
that  the  embryo,  applied  first  to  the  vitellus  by  its  anterior  surface, 
invariably  turns  on  itself  and  becomes  applied,  in  the  majority  of 
cases,  by  its  left  side.  He  asserts,  with  little  enough  proof  however, 
that  in  this  way  development  of  the  left  side  is  impeded. 

An  almost  identical  theory  is  put  forward  by  Brandt,^^  and  a 
parallel  idea  from  a  strange  source,  that  of  the  aborigines  of  North 
Queensland,  is  to  the  effect  that  right  and  left-handedness  depends 
entirely  on  the  side  of  the  mother  to  which  the  infant  presents  at 
the  moment  of  birth. ^^ 

It  is  apparently  certain  that  all  animals,  notably  the  anthropoid 
apes,  are  either  handed,  and  from  protopaleolithic  implements 
found  in  France  and  Kent  it  would  seem  that  among  our  primeval 
forebears  the  domination  of  the  left  hand  was  as  usual  as  that  of 
the  right. ^^  The  directions  of  the  flakings  on  primitive  meat  and 
corn  crushers  of  the  neolithic  period  would  seem  to  point  to  the 
same  conclusions.  A  gradual  recognition  in  the  minds  of  the  earliest 
men  of  the  necessity  of  shielding  the  heart  may  have  led  to  a  ten- 
dency to  right-handedness  which  has  been  transmitted  to  the  bulk 
of  the  human  family. 

Stier^^  in  5000  soldiers  found  only  4.6  per  cent,  left-handed,  but 
in  over  60  per  cent,  of  these  there  was  obtained  a  very  definite 
history  of  a  sinistral  tendency  in  the  stock  of  each  individual 
examined. 

The  percentage  of  cases  in  which  this  left-handed  trend  is  present 

1=  Berlin,  klin.  Wchnschr.,  1911,  No.  7,  p.  295. 

"  Jour.  Ment.  Sci.,  1866,  p.  28. 

1^  Bull,   de  la  Soc.   d'anthropologie,    1885,  415. 

"  Biolog.    Centralblatt,    1913,    xxxiii,    361. 

i«  Chamberlain,    Science,    1903,    xviii,    788. 

1'  Astley,  Lancet,  1901,  i,  1246. 

'*  Monograph,  Jena,  1911. 
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in  the  forebears  must  be — and  this  also  is  affirmed  by  Stier — very 
much  larger  than  can  be  easily  proved  by  direct  statistics. 

It  would  appear,  then,  that  from  the  cases  reported  that  this  trend 
when  present  in  the  stock  may  produce  in  the  few  right-handed 
individuals  of  the  sinistral  stock  a  condition  of  brain  similar  to  their 
collateral  relatives  and  ancestors,  with  the  result  that  the  speech 
area  in  such  persons  becomes  developed  in  an  ectopic  position. 
Likewise  a  left-handed  person  occurring  eccentrically  in  a  right- 
handed  stock  is  dominated  by  the  trend  of  that  stock  rather  than  by 
his  o^Ti  individual  peculiarities.^^ 

These  matters  would  seem  to  be  of  small  enough  practical  impor- 
tance, but  one  may  suggest  that  the  considerations  in  favor  of  and 
against  cranial  operative  procedures  are  not  infrequently  influenced 
by  the  fear  of  destruction  of  the  areas  governing  the  function  of 
speech.  On  this  account,  apart  from  the  academic  interest  of  the 
question,  it  behooves  us  to  record  any  facts  seeming  to  assist  us  to 
increased  accuracv  of  endeavor. 


CIRCUMSCRIBED  CYSTS  OF  THE  LEPTOMENINGES,  WITH 
THE  REPORT  OF  A  SUCCESSFUL  OPERATIVE  CASE. 

By  Frederic  M.  Haxes,  M.A.,  M.D., 

PROFESSOR   OF  THERAPEUTICS,    MEDICAL  COLLEGE   OF  VIRGINIA,   RICHMOND,    VIRGINIA. 

A^^D 

A.  M.  Willis,  M.D., 

CLINICAL  PROFESSOR  OF  SURGERY,  MEDICAL  COLLEGE  OF  VIRGINIA,  RICHMOND,  VIRGINIA. 

Circumscribed  cystic  spinal  meningitis  is  not  an  uncommon 
cause  of  spinal  cord  compression,  and  since  operative  interference 
offers  prompt  relief  from  an  otherwise  progressive  and  irreparable 
injury,  its  early  recognition  is  of  great  importance.  Among  45 
cases  operated  upon  for  suspected  tumor  of  the  cord  by  Krause,^ 
cystic  meningitis  or,  as  he  terms  it,  arachnitis  adhesiva  circum- 
scripta was  found  in  11,  or  about  24  per  cent.  Despite  the  fact, 
however,  that  cystic  spinal  meningitis  can  no  longer  be  regarded 
as  a  rarity,  the  literature  upon  the  subject  is  still  very  scanty  and  a 
general  knowledge  of  the  condition  is  lacking. 

Spiller^  wrote  in  1908:  "A  collection  of  the  clear  fluid  in  a  cyst 

19  July  26,  1916.  Man,  aged  thirty-one  years.  Seen  in  Bellevue  Hospital.  Almost 
complete  palsy  of  left  face  and  left  arm,  much  weakness  in  left  leg;  left  homonymous 
hemianopia;  left  hemianesthesia.  Probable  luetic  cerebral  thrombosis.  Left-handed 
from  infancy;  prefers  to  write  with  the  left  hand.  Never  any  speech  difficulty  even 
immediately  following  onset.  Patient  is  the  only  left-handed  individual  in  a  family 
of  seven,  and  in  a  large  connection  the  members  of  which  are  well  known  to  him. 

'  Surgery  of  the  Brain,  iii,  1055  (Rebman,  New  York). 

2  Am.  Jour.  Med.  Sc,  1909,  cxxxvii,  95. 
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of  the  spinal  pia-arachnoid  is  a  condition  little  known  in  America, 
as  only  one  case  occurring  in  this  country  is  on  record  (Spiller, 
Musser,  and  Martin),  and  only  a  few  are  found  in  German  literature. 
So  far  the  French  and  English  journals  contain  no  examples," 
Since  this  was  written  several  excellent  papers  have  appeared.  The 
first  satisfactorily  reported  case  was  that  of  Spiller,  Musser,  and 
Martin,^  in  1903.  Since  then  instances  of  the  affection  have  been 
reported  by  Krause,^  Oppenheim,^  Bruns,^  de  Montet,^  Mendel  and 
Adler,^  Horsley,^  Bliss,^°  Weisenburg  and  Miiller/^  Munro/"^  and 
Mills. ^^  Krause,  in  his  Surgery  of  the  Brain  and  Cord  (translation, 
Kebman,  New  York),  gives  very  clear  illustrations  of  the  condition. 
That  the  disease  is  by  no  means  so  rare  as  the  literature  would 
indicate  is  attested  by  the  experience  of  Munro,^*  who  after  reading 
the  description  of  a  case  was  able  to  report  five  instances  from  his 
own  previous  experience  in  which  no  satisfactory  diagnosis  had 
been  registered  at  the  time  of  operation.  One  unfamiliar  with  the 
condition  might  easily  fail  to  recognize  it  at  operation. 

Skoog'^  has  recently  reported  two  instances  of  leptomeningeal 
cysts,  and  reviews  the  literature.  He  makes  the  absolutely  incorrect 
assertion  that  only  four  instances  of  simple  uncomplicated  cysts 
of  the  pia-arachnoid  have  been  recorded,  basing  his  statement 
upon  wdiat  he  terms  a  "thorough  search  of  the  literature."  And 
yet  the  author  fails  even  to  mention  the  perfectly  typical  case  that 
Weisenburg  so  fully  recorded  in  this  Journal  in  1910.  Skoog 
apparently  has  undisclosed  criteria  of  his  own  as  to  just  what 
constitutes  a  leptomeningeal  cyst,  for  he  discredits  Munro's  five 
cases  with  the  simple  remark  that  "it  is  necessary  to  reject  his 
reported  cases."  The  unbiased  reader  of  Munro's  article  will  not, 
I  think,  feel  the  same  necessity  that  Skoog  so  cryptically  confesses. 

Before  proceeding  to  a  discussion  of  circumscribed  cystic  spinal 
meningitis  a  very  typical  instance  of  the  affection  which  recently 
came  under  our  observation  will  be  briefly  reported: 

Case  History. — Progressive  'paralysis  of  both  legs  for  one  year; 
no  pain;  paresthesia  of  legs;  anesthesia  below  mid-abdomen;  bladder 
disturbances;  operation  and  evacuation  of  localized  leptomeiningeal 
cyst;  marked  improvement. 

3  Univ.  of  Penn.  Med.  Bull.,  1903,  xvi,  27. 
*  Verhandl.  d.  Deutsch.  Gesellsch.  f.  Chir.,  1907,  xxxvi,  598. 

^  Beitrage  zur  Diagnostik  und  Therapie  der  Geschwulste  im  Bereich  des  Centralen 
Nervensystems,   Berlin,    1907. 

6  Berl.  klin.  Wchnschr.,  1908,  p.  1753. 

7  Cor.-Bl.  f.,  schweiz.  Aerzte,  1908,  p.  698. 

8  Berl.  klin.  Wchnschr.,  1908,  xlv,  1596.  '  Brit.  Med.  Jour.,  1909,  i,  513. 
"  Jour.  Am.  Med.  Assn.,  1909,  liii,  885. 

11  Am.  Jour.  Med.  Sc,  1910.,  cxl,  719,  No.  5. 

12  Surg.,  Gynec.  and  Obst.,  1910,  x,  235. 

13  Jour.  Nerv.  and  Ment.  Dis.,  1910,  xxxvii,  529 
'<  Loc.  cit. 

15  Jour.  Am.  Med.  Assn.,  1915,  Ixv,  394. 
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The  patient,  J.  K.,  a  colored  man,  aged  twenty-six  years,  was 
brought  to  the  ^'irginia  Hospital  because  of  complete  paralysis  of 
both  legs. 

The  family  and  past  histories  were  devoid  of  importance.  He 
denied  gonorrheal  or  syphilitic  infection,  and  up  until  the  present 
trouble  had  been  healthy.    No  symptoms  of  tuberculosis. 

About  fifteen  months  ago  the  right  leg  began  to  grow  weak  and 
felt  a  little  stiff.  This  was  followed  in  a  few  weeks  by  similar 
symptoms  in  the  left  leg.  His  gait  became  unsteady  and  he  stag- 
gered "like  a  drunken  man."  Three  months  after  onset  his  legs 
had  become  so  weak  that  he  was  forced  to  remain  in  bed  most  of  the 
time.  Except  when  assisted  into  a  chair  he  has  been  in  bed  for  the 
past  twelve  months. 

The  patient  is  positive  that  he  has  never  suffered  any  pain 
during  his  present  illness.  No  history  of  anything  resembling 
root-pain  can  be  elicited  even  with  strong  suggestion.  He  has  had 
numbness  of  both  legs  from  time  to  time,  and  is  aware  that  the 
sense  of  touch  is  at  present  diminished  in  the  legs. 

During  the  past  year  he  has  had  periods  of  frequency  and  urgency 
of  urination,  but  has  never  been  incontinent.  At  present  he  says  he 
notices  no  abnormality  of  the  bladder  or  rectal  functions. 

Physical  Examination.  The  patient  is  a  thin,  poorly  nourished 
man,  lying  in  the  dorsal  decubitus,  with  both  legs  strongly  flexed 
on  the  thighs.  The  head,  neck,  chest,  and  abdomen  present  no 
features  of  importance.    No  general  or  local  adenopathy. 

Neurological  Examination.  The  pupils  are  equal  in  size,  regular 
in  outline,  and  both  react  actively  to  light  and  during  accommo- 
dation. No  nystagmus,  strabismus,  or  diplopia.  Vision  good. 
Fundi  negative.  Hearing  is  acute  and  equal  in  the  two  ears.  The 
other  cranial  nerves  are  likewise  normal. 

As  the  patient  lies  in  bed  the  legs  are  constantly  flexed,  and 
upon  the  slightest  stimulation  they  pass  into  a  state  of  tonic  spasm. 
All  the  muscles  of  the  legs  are  involved  in  this  spasm,  and  the 
abdominal  muscles  are  rigid  and  spastic.  Both  legs  are  almost 
completely  paralyzed;  he  can  move  them  slightly  after  great 
effort,  but  cannot  in  any  way  control  them.  Upon  attempting 
passively  to  flex  and  extend  the  patient's  legs  a  condition  of  great 
spasticity  is  encountered  which  prevents  any  but  the  very  slowest 
manipulations.    The  legs  cannot  be  completely  extended. 

Sensation  to  touch,  pain,  heat,  and  cold  is  deficient  over  the  legs 
and  trunk  up  to  the  level  of  the  ninth  dorsal  skin  segment.  The 
upper  thighs  and  trunk  are  not  completely  anesthetic,  but  the 
patient  is  able  to  indicate  with  constancy  and  accuracy  the  line 
below  which  sensation  is  impaired.  On  the  legs  and  feet,  sensation 
is  practically  abolished.  The  tests  for  muscle  and  joint  sense  are 
untrustworthy  because  of  the  great  degree  of  spasticity,  but  from 
passive  movement  of  the  toes  it  seems  impaired. 
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The  reflexes  are  normal  in  the  upper  liinbs,  but  all  deep  reflexes 
are  exaggerated  in  the  legs.  There  is  double  ankle  clonus,  and  the 
Babinski  reflex  is  bilaterally  positive.  Because  of  the  board-like 
spasticity  of  the  abdominal  muscles  the  superficial  abdominal 
reflexes  cannot  be  satisfactorily  tested. 

There  is  no  sphincter  disturbances  at  present.  The  patient  is 
completely  bed-ridden.    The  temperature  and  pulse  are  normal. 

A  spinal  puncture  was  performed  and  8  c.c.  of  fluid  under 
apparently  diminished  pressure  was  obtained.  The  fluid  had  a 
distinct  yellowish  tinge,  though  not  frankly  yellow  in  color.  The 
cell  count  showed  the  presence  of  three  l}Tiiphocytes  to  the  cubic 
millimeter.  The  Noguchi  globulin  reaction  indicated  the  presence 
of  a  very  marked  excess  of  protein  material.  With  the  heat  and 
acetic  acid  test  a  heavy,  floccular  precipitate  formed  in  the  fluid. 
The  significance  of  this  picture — xanthochromia,  protein  excess 
with  low  cell  count — has  been  discussed  recently  by  one  of  us  in  this 
Journal  (Hanes,  1916,  clii,  66).  Suffice  it  to  say  that  its  presence 
strengthened  the  probable  diagnosis  of  spinal  cord  tumor.  The 
Wassermann  reaction  was  negative  in  both  blood  and  spinal  fluid. 

The  clinical  diagnosis  of  extramedullary  tiunor  compressing  the 
spinal  cord  was  registered,  and  under  ether  anesthesia  Ir.minectomy 
was  performed.  The  dura  was  exposed  at  the  level  of  the  fifth, 
sixth,  and  se\enth  dorsal  vertebrae.  It  did  not  pulsate.  Upon 
opening  the  dura  at  the  level  of  the  sixth  dorsal  vertebrae  a  cherry- 
sized  translucent,  delicate-walled  cyst  presented  at  once  in  the 
dorsal  incision.  This  was  incised  with  the  escape  of  perfectly  clear, 
colorless  fluid,  and  the  cyst  structure  collapsed.  There  was  ap- 
parently only  one  cyst.  The  spinal  canal  was  explored  thoroughly 
above  and  below,  but  no  other  tumor  mass  could  be  found.  The 
cord  seemed  flattened  and  somewhat  compressed  by  the  cyst,  and 
the  vessels  below  the  level  of  the  cyst  were  distinctly  engorged 
and  tortuous. 

The  dura  was  sutured  and  the  wound  closed.  Healing  was  rapid, 
and  on  the  eighth  day  after  the  operation  was  complete. 

The  improvement  in  the  condition  of  the  patient  was  immediate 
and  quite  remarkable.  On  the  day  following  the  operation  he  could 
move  the  legs  with  considerable  certainty,  and  this  improvement 
continued  until  on  the  tenth  day  following  the  operation  he  was 
able  to  stand  for  a  moment  or  two  alone.  Since  this  time  there 
has  been  a  gradual  gain  in  the  strength  and  control  of  the  legs,  but 
improvement  has  been  slower  than  perhaps  would  have  been  the 
case  had  the  patient's  circumstances  permitted  efficient  physical 
therapy.  The  muscles  of  both  legs  are  still  spastic,  though  much 
less  so  than  before  operation,  and  the  Babinski  reflex  is  still 
bilaterally  positive. 

Six  weeks  after  the  operation  lumbar  puncture  was  again 
performed.    The  fluid  was  now  quite  normal  in  appearance,  without 
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a  trace  of  color.  There  were  four  cells  to  the  cubic  millimeter, 
with  only  a  faint  trace  of  proteid,  as  contrasted  with  the  former 
great  excess.  This  finding  proves  incontestably  that  the  xantho- 
chromia and  protein  excess  present  in  the  spinal  fluid  before  opera- 
tion were  caused  by  the  cystic  tumor  which  had  formed  a  cul-de-sac 
below  its  site  of  growth.  Upon  restoring  the  integrity  of  the  canal 
the  fluid  promptly  resmned  its  normal  character. 

The  exact  etiology  of  circumscribed  cystic  formations  in  the 
spinal  leptomeninges  is  uncertain.  The  pia-arachnoid  spaces  of 
the  brain  and  cord  form  a  true  serous  cavity  analogous  to  the 
plem-al  and  peritoneal  spaces,  and  it  is  reasonable  to  assume,  in 
view  of  the  frequency  of  inflammatory  adhesions  in  other  serous 
cavities,  that  the  delicate  leptomeninges,  as  the  result  of  either 
septic  or  aseptic  inflammatory  processes,  form  adhesions  which 
may  produce  single  or  multiple  cysts.  The  iiistological  structure 
of  the  trabeculated  pia-arachnoid  membrane  would  seem  to  favor 
such  a  process.  The  occurrence  of  aseptic  meningeal  inflammations 
of  various  degrees,  from  meningismus  to  true  purulent  meningitis, 
with  thousands  of  leukocytes  in  the  spinal  fluid  (Zabel^''),  is  not 
sufficiently  recognized.  Such  aseptic  inflammatory  processes  might 
easily  lead  to  leptomeningeal  adhesions  and  cyst  formations. 

Trauma  has  closely  preceded  the  development  of  certain  cases 
of  cystic  meningitis,  and  several  WTiters  mention  it  as  an  etiological 
factor."  ^^  ^^  ^Ye  are  inclined  to  believe  that  traumata  by  the 
production  of  small  hemorrhagic  eft'usions  into  the  leptomeninges 
may  cause  toxic  inflammation,  with  consequent  adhesions.  That 
inflammatory  processes  in  structiu-es  in  the  neighborhood  of  the 
pia-arachnoid,  such  as  spinal  tuberculosis  or  osteomyelitis,  may 
ultimately  lead  to  localized  leptomeningitis  is  well  recognized. 
In  general  it  seems  fair  to  say  that  any  process,  either  septic  or 
aseptic,  which  causes  localized  meningeal  inflammation,  may 
through  the  formation  of  adhesions,  produces  cysts  of  the  pia- 
arachnoid. 

The  pathological  condition,  as  seen  at  operation,  consists  in  the 
presence  of  one  or  more  cysts,  with  very  delicate  walls.  When  the 
dm-a  is  incised  the  thin-walled,  translucent,  cystic  structure  pro- 
trudes under  the  pressure  of  the  contained  fluid.  Upon  puncturing 
the  cyst  the  walls  collapse  and  become  inconspicuous.  If  in  opening 
the  dm-a  one  should  puncture  the  pia-arachnoid  cyst  it  is  easily 
understandable  that  the  condition  might  pass  unrecognized. 
Certainly  from  some  of  the  descriptions  published,  where  "upon 
opening  the  dura  a  large  quantity  of  fluid  escaped  under  pressure," 
one  is  forced  to  conclude  that  a  cyst  was  opened  along  with  the 
dura. 

'«Mitt.  a.  d.  Grenzge.  d.  Med.  u.  Chir.,  1913,  xxv,  211. 

1'  Mendel    and    Adler,   loc.    eit.  '**  Horsley,  Victor,  loc.   cit. 

li*  Bliss,   M.   A.,   loc.   cit. 
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The  cord  shows  the  effect  of  the  pressure  which  the  cystic  tumor 
has  exerted,  being  somewhat  flattened  and  compressed,  with  engorge- 
ment of  the  pial  vessels.  In  our  case  the  veins  of  the  cord  distal 
to  the  site  of  the  cystic  obstruction  were  markedly  congested  and 
tortuous,  and  we  are  convinced  that  this  obstruction  to  the  venous 
flow  of  blood  accounts  for  the  curious  condition  of  the  spinal  fluid 
found  in  this  case.  The  fluid  was  yellowish,  with  only  3  cells  to  the 
cubic  millimeter;  but  it  contained  an  enormous  excess  of  protein, 
and  coagulated  on  standing.  In  short,  the  fluid  obtained  by  lumbar 
puncture  had  the  characteristics  of  a  transudate  such  as  is  commonly 
encountered  as  the  result  of  venous  obstruction.  Spinal  fluids  with 
the  characteristics  just  described  are  not  at  all  uncommon,  and 
are  of  very  great  practical  significance,  for  they  always  indicate 
compression  of  the  cord  with  the  formation  of  a  lumbar  cul-de-sac. 

The  s^^llptoms  of  circumscribed  serous  meningitis  are  those  of 
cord  tumor.  We  doubt  the  possibility  of  making  a  differential 
diagnosis  between  extramedullary  tumor  of  the  cord  and  cyst  of  the 
pia-arachnoid.  Cysts,  indeed,  when  circumscribed  are  tumors 
capable  of  exerting  pressure  which  causes  almost  complete  trans- 
verse blocking  of  the  cord  functions.  We  have  never  seen  more 
intense  spasticity  or  more  complete  paralysis  than  was  present,  for 
example,  in  our  case,  even  in  long-standing  cases  of  extramedullary 
neoplasm. 

Horsley^"  enumerates  some  eight  differential  points  which  he 
thinks  are  of  service  in  the  diagnosis  of  circumscribed  serous  menin- 
gitis. Horsley,  however,  has  included  in  his  paper  certain  cases 
which  cannot  properly  be  regarded  as  instances  of  circmnscribed 
cystic  meningitis,  but  are  rather  examples  of  meningomyelitis. 
Aside  from  this,  moreover,  one  of  us  while  working  at  the  National 
Hospital  for  Paralyzed  and  Epileptics  in  London  had  the 
opportunity  of  studying  carefully  a  case  of  circumscribed  cystic 
meningitis  which  violated  practically  all  of  Horsley's  differential 
points.  Horsley  operated  for  cord  tumor  and  found  a  circmnscribed 
cyst.  Oppenheim-^  thinks  cysts  of  the  pia-arachnoid  cannot  be 
differentiated  from  extramedullary  neoplasms.  Fortunately,  the 
need  of  separating  the  two  conditions  does  not  exist,  for  both 
demand  precisely  the  same  operative  treatment.  It  is  far  more 
important  to  recognize  that  both  neoplasms  and  cysts  may  present 
most  at^T^ical  pictures  and  not  to  be  misled  thereby. 

The  symptoms  and  signs  as  reported  by  various  observers  consist 
of  pain,  disturbances  of  sensation,  paralysis  or  paresis,  abnormality 
of  the  reflexes,  and  sphincter  disturbances.  These  are  manifestations 
of  transverse  lesions  of  the  cord  from  whatsoever  cause,  and  in 
diagnosis  one  must  eliminate  syphilitic  and  tuberculous  disease, 

-"  Loc.  cit. 

=^1  Lehrbuch  der  Xervenkrankheiten,  1913,  i,  3SS  (full  literature). 
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ac-ute  meningomyelitis,  extramedullary  tumors  as  well  as  traumatic 
injuries,  such  as  fracture  dislocation  of  the  vertebne.  In  the 
process  of  differential  diagnosis  a  thorough  examination  of  the  spinal 
fluid  is  of  the  greatest  value.  It  is  impossible  to  agree  at  all  with 
Mum-O"  when  he  states  that  "  nearly  every  writer  condemns  lumbar 
puncture  ...  as  an  aid  to  diagnosis  except  negatively." 
As  we  have  shown  in  our  case  the  condition  of  the  spinal  fluid  was 
of  the  greatest  positive  support  in  the  diagnosis  of  cord  compression 
as  opposed  to  meningomyelitis,  gvmima,  or  parench.Mnatous  cord 
lesions. 

Pain  has  been  a  prominent  feature  of  most  of  the  cases  recorded. 
Our  patient  denied  absolutely  having  suffered  any  pain  at  all. 
Pain  w^as  formerly  regarded  as  an  essential  clinical  feature  of  spinal 
cord  neoplasms,  but  we  now  know  that  extramedullary  tumors  may 
exist  with  none  or  only  insignificant  pain.  The  same  is  doubtless 
true  of  cystic  meningitis. 

The  treatment  of  leptomeningeal  cysts  is  wholly  surgical.  The 
time  is  rapidly  approaching  when  exploratory  laminectomy  will  be 
resorted  to  with  greater  frequency  than  is  done  at  present.  The 
operation  is  a  simple  one,  easily  within  the  powers  of  any  competent 
surgeon.  The  removal  of  the  spinous  processes  and  dorsal  laminse 
does  not  materially  weaken  the  spinal  column,  and  the  operative 
wound  heals  promptly.  It  is,  of  course,  unnecessary  to  emphasize 
that  laminectomy  should  never  be  performed  except  with  the  support 
of  a  competent  neurological  opinion. 


THE  TREATMENT  OF  FRACTURE  OF  THE  SPINE. 
By  Norman  Sharpe,  M.D., 

NEUROLOGICAL  SURGEON,    NEW  YORK   POST-GRADUATE    HOSPITAL. 

There  has  been  such  an  advance  in  surgical  methods  the  past 
decade  that  conditions  which  formerly  did  not  warrant  surgical 
interference  are  now  being  successfully  treated. 

The  recent  developments  in  cranial  and  in  intestinal  surgery 
are  illustrative  of  the  advances  made  in  surgery  in  general.  This  is 
specially  true  of  the  progress  made  in  spinal-cord  surgery  during 
the  last  five  years.  However,  as  in  any  new  field,  progress  is 
hampered  by  the  beliefs  and  practises  of  the  past,  and  that  has 
operated  strongly  against  progress  in  the  rational  treatment  of 
spinal  fractures. 

P'racture  of  the  spinal  column  with  damage  to  the  cord  or  roots 
is  considered,  and  rightly  so,  a  most  serious  injury.     Though  the 

"  Loc.  cit. 
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spinal  cord  is  the  best  protected  structure  of  the  body,  once  the 
bony  canal  is  shattered  the  cord  is  most  susceptible  to  hurt,  and  its 
extremely  low,  or  perhaps  absent,  regenerative  powers  makes  it 
unique  among  the  body  structures.  The  integrity  of  the  protecting 
bony  canal  once  broken  it  becomes  a  menace  by  reason  of  fragments 
driven  into  the  cord  and  by  its  inelasticity  prevents  the  escape  of 
inflanmaatory  exudates,  with  resulting  compression  of  the  nerve  fibers. 

It  is  the  advice  and  practise  of  a  majority  of  surgeons  that  in 
fracture  of  the  spine,  with  damage  to  the  cord,  without  ob\'ious 
deformity  and  determinable  loose  fragments  of  bone,  the  symptoms 
are  due  to  contusion  or  laceration  of  the  cord  or  hemorrhage,  and 
that  it  is  better  to  defer  operation  until  the  symptoms  have  come 
to  a  standstill;  and  that  fracture  with  immediate  and  complete 
abolition  of  function  below  the  lesion  indicates  division  of  the 
cord,  and  no  operation  is  justifiable.  This  attitude  is,  I  believe, 
most  questionable,  and  cannot  be  defended  on  theoretical,  experi- 
mental, or  clinical  grounds. 

In  the  discussions  that  have  gone  on  in  late  years  as  to  the 
advisability  of  early  operation  in  these  injuries,  the  opponents  of 
early  operation  have  maintained  that  laceration  of  the  cord  cannot 
be  remedied  by  operation,  and  that  the  nerve  fibers,  if  severely 
injured,  degenerate  whether  compression  is  immediately  removed 
or  not.  That  removal  of  pressure  by  early  operation  will  not  cause 
the  already  destroyed  fibers  to  regenerate  is  true.  But  the  opponents 
of  early  operative  interference  have  apparently  overlooked  several 
important  facts.  That  is,  in  fractures  with  damage  to  the  cord, 
short  of  a  complete  transverse  lesion,  there  are  many  fibers  and  tracts 
that  escape  injury  wholly  or  in  part.  And  there  are  other  factors 
that  will  work  harm  to  the  nerve  fibers  in  addition  to  the  damage 
received  at  the  moment  of  injury.  If  operation  is  not  done,  com- 
pression by  bone,  by  hemorrhage,  or  the  quickly  following  edema 
will  destroy  the  already  damaged  fibers  and  invohe  many  of  the 
sound  ones.  Interruption  of  conductivity  of  nerve  fibers  after 
fracture  does  not  necessarily  mean  that  those  fibers  are  destroyed. 
In  practically  every  case  of  damage  to  the  cord,  short  of  complete 
lesion,  many  of  the  interrupted  fibers  will  later  functionate,  and  it  is 
to  preserve  the  integrity  of  the  sound  fibers  and  to  give  the  best 
chance  of  recovery  to  the  damaged  but  not  destroyed  fibers  that 
early  operation  is  urged.  In  former  years  laminectomy  was  a 
formidable  procedure,  and  operation  was  delayed  on  this  account. 
But  at  the  present  time  the  dangers  of  laminectomy  in  skilled 
hands  is  but  slight  in  comparison  to  the  possible  benefits. 

Fracture  of  the  spine  may  be  due  to  direct  force,  and  in  this 
case  the  fracture  may  occur  in  any  part  of  the  spinal  column. 
But  the  more  usual  cause  is  indirect  force,  such  as  severe  falls  on 
head,  shoulders,  or  buttocks,  or,  more  commonly,  violent  flexion, 
extension,  or  torsion  of  the  spine  by  extreme  pressure.     In  these 
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cases  the  fracture  is  usually  located  in  the  lower  cervical  region  or  in 
the  neighborhood  of  the  dorsolmnbar  junction.  Dislocation  may 
accompany  the  fracture  and  the  displaced  vertebra  may  remain 
in  the  abnormal  position  or  spring  back  into  its  normal  place.  It  is 
in  fracture-dislocation  that  the  most  serious  damage  to  the  cord 
is  done. 

According  to  Pearce  Bailey,  in  almost  one-third  of  the  cases  of 
fracture  of  the  spine  the  cord  escapes  injury.  These  cases  are  to  be 
treated,  as  are  skeletal  breaks  elsewhere,  by  immobilization,  and 
are  not  of  special  interest  to  the  neurological  surgeon  unless 
symptoms  of  cord  or  root  involvement  arise  later,  due  to  new-bone 
formation.    Case  I  is  a  good  example  of  this  t^-pe  of  spinal  fracture. 

Symptoms  of  cord  injury  in  fracture  are  due  to  the  following 
factors : 

1 .  To  fragments  of  displaced  bone  causing  contusion  or  laceration 
of  the  nerve  fibers,  or  a  narrowing  of  the  canal  by  the  fractured 
laminae  or  a  projection  backward  of  a  vertebral  body,  causing 
compression  of  the  cord.  In  these  cases  the  s\Tnptoms  of  cord 
injury  arise  immediately  after  the  accident. 

2.  Hemorrhage  either  into  the  cord  substance  (hematomyelia), 
causing  laceration  of  the  fibers,  or  hemorrhage  around  the  cord, 
either  intra-  or  extradural,  causing  compression  of  the  cord.  In 
these  cases  the  symptoms  come  on  shortly,  may  be  hours  after  the 
injury,  and  are  usually  progressive. 

3.  Edema  both  within  and  around  the  cord,  causing  compression 
of  the  fibers.  In  itself  edema  gives  rise  to  symptoms  that  appear, 
like  those  due  to  hemorrhage,  some  hours  after  the  accident, 
and  these  symptoms  are  progressive.  This  edema,  present  after 
every  injury  to  the  cord,  and  by  its  compressive  effects  so  destructive 
to  the  nerve  fibers,  forms  one  of  the  chief  reasons  for  early  operation. 
Its  power  to  harm  has  been  overlooked  in  the  past,  and  recent 
operations  have  shown  that  in  many  cases  sjinptoms  indicating 
injury  or  compression  of  bone  are  really  due  to  the  compressive 
and  destructive  effects  of  the  edema. 

4.  Narrowing  of  the  spinal  canal  at  the  site  of  injury  by  new-bone 
growth  or  the  formation  of  scar  tissue.  Here  the  s^^nptoms  arise 
months  after  the  injury. 

These  factors  operate  singly  or  in  combination.  It  is  only  in 
rare  cases  and  in  the  slighter  injuries  that  these  factors  operate 
singly.  In  the  majority  of  fractures  of  the  spine,  two  or  more, 
and  at  times  all,  of  these  factors  are  seen.  That  is,  in  fractm-es 
with  laceration  or  compression  of  the  cord  by  displaced  bone 
there  is  usually  hemorrhage  in  or  around  the  cord,  it  is  always 
followed  by  edema,  and  often  later  by  narrowing  of  the  cord  space 
by  new-bone  growth  or  scar  formation.  Howe\  er,  in  nearly  every 
case  one  factor,  such  as  compression  by  bone  or  hemorrhage  in  or 
about  the  cord,  so  predominates  as  to  render  the  other  factors 
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negligible  for  the  time  being,  though  later  these  other  factors  will 
add  their  quota  to  the  sum  total  of  the  s\Taptoms  and  have  a  strong 
effect  on  the  probable  results.  It  must  not  be  forgotten  in  making  a 
diagnosis  and  determining  the  probable  factor  or  factors  in  the 
causation  of  the  s\Taptoms  that,  as  mentioned  above,  immediate 
interruption  of  conductivity,  whether  partial  or  complete,  does  not 
necessarily  mean  laceration  of  the  fibers  or  tracts  interrupted. 
In  addition  to  the  loss  of  function  of  the  damaged  fibers  the  shock 
or  jar  of  the  injury  may  cause  an  inhibition  of  function  of  the  sound 
fibers,  more  or  less  complete  for  a  variable  period  of  time,  with 
later  an  almost  complete  functional  recovery  of  these  fibers.  So 
that  a  case  in  which  the  symptoms  coming  on  at  once  may  seem  to 
be  due  to  laceration  of  the  cord  by  displaced  bone  may  be  really 
one  of  compression  by  hemorrhage  or  edema,  the  primary  s\Tnptoms 
being  due  to  a  functional  inhibition  of  the  above  type.  If  these 
sjonptoms  occurred  in  a  structure  of  greater  reparative  power  than 
the  cord,  a  delay  in  operation  would  be  justifiable,  in  order  to 
permit  of  recovery  of  the  fibers  from  the  initial  injiuy;  but  delay, 
with  tissue  so  feebly  resistant  as  the  cord  in  the  presence  of  con- 
tinued compression  by  bone,  hemorrhage,  or  edema  may  work 
permanent  damage. 

Fracture  with  Symptoms  of  Partial  Abolition  of  Function. 
In  cases  of  this  type  there  is  partial  and  irregularly  distributed 
motor  paralysis  with  abolition  of  some  of  the  reflexes  and  areas  of 
anesthesia  below  the  site  of  the  injury  and  probable  disturbances 
of  sphincteric  control.  In  these  cases  the  s\Tiiptoms  are  due  either 
to  contusion,  laceration,  or  compression  of  the  cord  by  the  crushed 
vertebrae  or  to  compression  by  hemorrhage  in  or  around  the  cord. 

Experimental  studies  of  contusion  of  the  cord  show,  in  proportion 
to  the  severity  of  the  contusion,  disintegration  of  the  axis-cylinder; 
but  this  is  usually  less  marked  than  in  cases  of  compression.  In 
continued  compression,  in  which  the  hemorrhage  becomes  an  added 
element,  the  nerve  fibers  disintegrate  and  finally  liquefy. 

In  partial  lesions  of  the  cord  there  are  found  destroyed,  damaged, 
and  sound  fibers  side  by  side.  Of  the  destroyed  fibers  nothing  is  to 
be  expected;  they  will  not  regenerate.  The  fate  of  the  damaged 
and  of  many  of  the  sound  fibers  depends  on  whether  the  factors 
producing  the  injury  are  temporary  or  permanent.  These  factors 
are  compression  by  bone,  blood,  and  the  certain  edema  which 
appears  after  every  injury  to  the  cord.  If  this  compression  is  quickly 
removed  not  only  will  the  sound  fibers  be  preserved,  but  fimctional 
and  even  anatomical  repair  will  take  place  in  many  of  the  damaged 
but  not  destroyed  fibers.  But  if  compression  due  to  any  or  all  of 
the  above-mentioned  three  factors  is  at  all  severe,  and  is  allowed 
to  continue  for  as  short  a  period  as  four  days,  not  only  will  secondary 
degeneration  appear  in  the  damaged  fibers,  but  many  of  the  sound 
fibers  will  also  be  involved. 
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The  late  John  B.  Murphy  said:  "In  fractures  without  consider- 
able displacement  we  are  justified  in  assuming  that  the  cord  is  not 
suffering  continued  compression  regardless  of  the  degree  of  paralysis; 
operation  is  not  indicated.  If  this  paralysis  is  due  to  laceration  it 
will  not  be  improved  by  operation.  If  it  is  due  to  contusion  it  will 
recover  without  operation." 

This  advice  might  be  good  if  displaced  bone  was  the  only  factor 
in  compression.  But  it  overlooks  the  factors  of  hemorrhage  and 
edema  which,  unless  removed  by  opsration,  augment  and  continue 
the  initial  compression.  It  is  true  that  lacerated  fibers  will  not  be 
improved  by  operation.  It  is  not  for  their  sake  early  operation  is 
urged,  but  to  give  the  best  chance  of  recovery  to  the  adjacent 
damaged  compressed  fibers  and  to  preserve  the  sound  fibers. 

In  contusion,  also,  hemorrhage  and  edema,  at  least  edema,  are 
always  present,  and  if  not  relieved  early  by  operation,  will  increase 
the  ultimate  impairment. 

Allen  has  demonstrated  the  baneful  effects  of  this  edema  by  the 
improvement  following  experimental  incisions  into  the  cord  after 
spinal  fracture  in  animals. 

This  condition  of  cord  edema  is  analogous  to  that  seen  in  the 
cranial  cavity  after  fractures  of  the  skull.  And  just  as  the  urgency 
of  the  symptoms  in  fracture  of  the  skull  call  not  so  much  for  the 
location  of  the  fracture  and  determination  of  hemorrhage,  but  for 
the  relief  of  the  general  intracranial  pressure,  so  in  spinal  fractures 
the  demand  is  for  relief  of  intraspinal  pressure;  and  this  is  even 
more  important  than  in  head  injiu-ies,  for  the  so-called  silent  areas 
of  the  brain  do  not  exist  in  the  cord  where  serious  damage  to  any 
part  of  the  cord  means  permanent  loss  of  function.  The  necessity 
of  accurate  diagnosis  as  to  whether  the  damage  is  caused  by  con- 
tusion, laceration,  or  compression  by  bone,  hemorrhage,  or  edema 
does  not  exist.  The  urgent  indications  are  for  "spinal  decompres- 
sion" by  laminectomy  with  free  opening  of  the  dura,  giving  the 
cord  fibers  the  best  possible  opportunity  for  repair.     (See  Case  III.) 

One  stated  objection  to  the  early  operation,  or  in  fact  to  any 
operation  in  the  absence  of  deformity,  is  that  in  many  reported  cases 
of  early  laminectomy  little  or  no  improvement  followed,  though 
no  displaced  bone  was  found;  "and  as  the  cord  appeared  normal, 
the  dura  was  not  opened."  Such  observations  are  similar  to  those 
regarding  so-called  cranial  decompressions  when  the  dura  is  not 
opened. 

Compression  of  cord  fibers  by  edema  will  not  be  relieved  by  the 
removal  of  the  laminte  alone.  And  just  as  in  head  injuries,  removal 
of  bone  will  not  relieve  the  intracranial  pressure  unless  the  dura  is 
also  opened,  so  in  spinal  fractures  a  free  opening  of  the  dura  is  most 
important  and  should  always  be  done. 

J.  T.  Bottomley  advises  in  partial  lesions  of  the  cord  that  "if 
fingers  or  the  roentgen-rays  find  no  deformity  of  bone,  then  it  is 
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fair  to  assume  that  lesion  is  due  to  contusion,  hematomyelia,  or 
hematorrachia,  and  operation  is  not  indicated,"  as  "the  blood 
will  be  absorbed  in  four  to  six  weeks."  But  as  cord  fibers,  if  damaged 
and  compressed,  may  degenerate  in  four  days,  the  pressure  of  the 
hemorrhage  present,  augmented  by  the  following  edema,  may  cause 
irreparable  damage  to  the  injured  fibers,  and  probably  also  to  many 
sound  ones,  long  before  the  blood  clot  is  absorbed. 

E.  W.  Taylor,  who  also  says  that  the  damage  to  the  cord  is 
immediate  following  the  injury,  and  that  delay  in  operation  is 
advisable,  reports  a  case,  and  exhibits  the  cord  of  a  large  extradural 
hemorrhage,  with  organization  of  clot  and  resulting  compression, 
of  which  he  says  "that  operation  would  have  been  of  benefit." 
Then  why  advise  delay  until  the  cord  is  irreparably  damaged,  as  a 
wait  of  only  four  days  may  cause  degeneration  of  the  compressed 
fibers. 

Bottomley  also  says  that  in  partial  lesions  of  the  cord,  if  after 
waiting  (weeks  or  months)  no  improvement  occurs,  or  if  improve- 
ment occurs  and  then  ceases  or  retrogrades,  operate.  And  yet 
what  can  be  done  by  a  late  operation,  in  the  face  of  continued 
compression  of  the  cord  by  bone,  hemorrhage  or  edema,  or  by  all 
three,  over  a  long  period  of  time  that  could  not  be  better  done  and 
with  more  chances  of  benefit  by  an  early  operation?  Case  IV  is  an 
excellent  example  of  this. 

.  It  is  said  by  many  surgeons  that  early  laminectomy  adds  insult 
to  an  already  damaged  cord,  and  yet  these  surgeons  advise  in 
midcervical  fractures,  with  danger  of  involvement  of  the  fourth 
cervical  segment,  immediate  operation  to  prevent  respiratory 
troubles. 

Immediate  loss  of  power  and  sensation  in  parts  of  the  body 
below  the  fracture  points  to  laceration  of  a  section  of  the  cord.  Here 
the  indications  are  for  an  early  operation  not  for  the  sake  of  the 
destroyed  fibers,  but  with  the  view  of  warding  off  the  compressive 
effects  of  the  fast  following  edema,  thus  preserving  the  sound  fibers 
and  giving  the  best  chance  of  recovery  to  the  damaged  but  not 
destroyed  fibers. 

There  are,  however,  many  cases  of  a  milder  type  in  which  there 
is  no  immediate  loss  of  function.  In  these  cases  following  the  injury 
there  are  cramps  in  the  legs,  burning  and  tingling  of  the  skin  of 
the  legs,  followed  by  a  progressive  loss  of  power  and  sensation. 
In  these  cases  the  s^Tnptoms  indicate  not  laceration,  but  com- 
pression of  the  cord  by  bone  or  hemorrhage. 

The  progressive  march  of  the  symptoms  show,  not  a  further 
narrowing  of  the  bony  canal,  but  an  increase  of  the  hemorrhage 
and  arrival  of  the  destructive  edema.  Here  early  laminectomy  is 
imperative  if  we  would  save  the  cord,  or  parts  of  it,  from  permanent 
injury.  Even  if  no  hemorrhage  is  present  there  may  be  a  backward 
dislocation  of  the  vertebral  body,  so  that  the  cord  is  "kinked" 
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and  the  canal  narrowed ;  even  if  it  is  impossible  to  remove  the  bone 
projecting  into  the  canal  the  laminectomy  gives  the  cord  ample 
room  to  curve  oxev  it,  and  allows  for  the  escape  of  inflammatory 
exudate.  Case  II  well  illustrates  this  "kinking"  of  the  cord  by  a 
displaced  vertebra.  Operation  should  be  done  as  soon  as  the  s;^Tiip- 
toms  of  shock  have  passed  away.  Even  if  the  symptoms  of  cord 
injury  are  but  slight,  if  progressive,  laminectomy  should  be  done 
and  the  dura  opened  to  allow  of  drainage  of  whatever  hemorrhage 
may  be  present  and  to  ward  off  by  this  spinal  "decompression"  the 
effects  of  the  edema  which  invariably  follows  injury  to  the  cord, 
and  which  is  so  destructive  to  the  delicate  fibers. 

Fracture  with  Symptoms  of  Im:\iediate  Complete  Abolition 
OF  Function.  It  is  in  this  type  of  cases  that  the  opinion  of  surgeons 
is  most  sharply  divided  as  to  the  advisability  of  operative  inter- 
ference. INIany  hold  that  immediate  complete  motor  and  sensory 
paralysis,  with  abolition  of  all  reflexes  below  the  lesion  and  loss  of 
sphincter  control,  shows  a  total  transverse  lesion  of  the  cord, 
and  laminectomy  is  unjustifiable  and  can  do  no  good.  This  would 
be  true  did  the  above  symptoms  positively  indicate,  as  they  do  in 
many  cases,  complete  destruction  of  the  cord.  But  there  have  been 
many  cases  reported  in  which  all  the  above  symptoms  were  present, 
and  were  considered  complete  lesions  of  the  cord,  in  which  later 
partial  function  returned  even  without  operation,  and  many 
reported  in  which  operation  was  followed  by  fair  recovery.  The 
Bastian-Bruns  so-called  law,  which  is  that  there  is  a  total  loss  of 
tendon  reflexes  in  complete  lesion,  is,  as  an  aid  in  diagnosis,  only  of 
value  in  a  negative  sense.  That  is,  the  presence  of  reflexes  makes 
it  certain  that  there  is  not  a  total  lesion,  while  the  absence  of 
reflexes  is  not  proof  that  the  lesion  is  total  unless  such  absence  is 
persistent.  In  many  cases  of  partial  lesion  there  is  a  total  loss  of 
reflexes  for  more  than  eight  days;  so  that  there  are  no  s\Tiiptoms 
short  of  a  deformity  at  the  site  of  injury  so  great  as  to  show  complete 
obliteration  of  the  spinal  canal,  which  prove  a  complete  transverse 
lesion  of  the  cord. 

It  has  been  regarded  by  many  that  complete  abolition  of  function 
below  the  injury  must  indicate,  if  not  laceration,  at  least  most 
severe  compression  of  the  cord.  This  is  by  no  means  necessarily 
the  case.  Alan  Newton  has  shown  by  experiments  in  animals  that 
the  spinal  cord  is  extremely  sensitive  to  light  degrees  of  compression. 
He  found  that  a  glass  rod  gently  placed  on  end  on  the  exposed 
cord  arrested  conduction  immediately.  After  removal  of  the 
compression,  conduction  retiuned  after  an  internal  varying  directly 
with  the  duration  of  the  compression,  and  the  amount  of  inter- 
ference with  function  remaining  after  eleven  to  fourteen  days 
following  experiment  depended  on  the  same  factor.  These  results 
of  Newton's  experiments  are  in  themselves  a  strong  argument 
for  the  early  operation,  showing  the  beneficial  effects  of  swift  removal 
of  pressure  due  to  whatever  factor. 
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Mixter  and  Chase  report  a  case  of  fracture  of  the  4th,  5th,  and 
6th  cervical  vertebrae,  with  immediate  symptoms  of  complete 
destruction  of  the  cord.  Operation  was  done  twenty-four  hours 
after  the  accident.  Six  days  later  sensation  returned  over  the 
entire  body.  In  two  weeks  there  was  some  return  of  the  reflexes 
and  the  patient  finally  recovered  fair  control  over  the  bladder  and 
fair  use  of  the  legs.    Died  one  year  after  injury  from  pyelonephritis. 

Guy  Hinsdale  reports  a  case  of  a  woman  with  fracture  of  the 
1st,  2d,  and  3d  dorsal  vertebrse,  and  complete  and  immediate 
paralysis  of  the  body  below  the  nipples.  Laminectomy  four  days 
later  showed  the  cord  was  edematous  and  pink,  and  much  fluid 
escaped.  Three  years  later  the  patient  could  walk  with  assistance, 
had  control  over  the  bladder,  and  touch  sense  was  normal  on  one 
side.  It  is  the  added  pressure  of  this  edema,  as  found  in  Hinsdale's 
case,  that  is  so  destructive  to  nerve  tissue,  and  which  is  present 
after  every  cord  injury,  that  may  turn  the  scale  and  cause  wide- 
spread destruction  of  the  cord,  and  furnishes  a  chief  reason  for 
early  operation. 

]\Iany  surgeons  hold  that  in  the  absence  of  bony  deformity, 
as  determined  by  the  fingers  and  the  roentgen-rays,  and  with 
complete  abolition  of  function,  while  it  does  not  prove  complete 
destruction  it  is  better  to  delay  operation  until  the  cord  has  had  an 
opportunity  to  recover  what  power  it  can;  and  when  improvement 
ceases  to  operate. 

C.  G.  Cumston  states  as  an  aid  to  diagnosis  that  reactions  of 
degeneration  are  absent  in  the  paralyzed  muscles  in  even  severe 
compression  as  long  as  the  fourteenth  day,  but  if  the  cord  is  com- 
pletely severed  there  is  no  excitability  of  nerves  to  the  induced 
current  after  the  fourth  day.  But  this  is  of  little  value  from  the 
stand-point  of  treatment,  for  under  severe  compression,  increased 
by  the  certain  edema,  the  cord,  certainly  the  damaged  fibers,  will 
degenerate  in  four  days. 

Bastian,  Kocher  and  others  have  outlined  s\-mptoms  which 
indicate  complete  lesion  of  the  cord,  but  the  cases  described  above 
and  many  others  show  that  these  sj-mptoms  do  not  prove  destruc- 
tion of  the  cord,  and  we  cannot  rely  upon  them.  Kocher  believes 
that  operation  is  unjustifiable  in  case  symptoms  of  complete  lesion 
are  present,  and  favors  operation  in  partial  lesion  when  s^^nptoms 
have  come  to  a  standstill.  But,  as  we  have  seen,  the  symptoms  of 
complete  lesion  are  not  absolutely  trustworthy,  and  delay  in  partial 
lesion  may  irreparably  damage  the  cord.  A  much  more  rational 
stand  is  that  taken  by  Dr.  Walton,  who  says: 

"Early  operation  will  not  only  accomplish  all  that  later  operation 
will  do  for  these  cases,  but  will  do  it  better."    (See  Case  X.) 

In  my  opinion'  early  laminectomy  in  skilled  hands  is  the  best 
treatment  by  far  in  fracture  of  the  spine  with  cord  lesions,  and  the 
only  contra-indication  to  operation  is  a  bony  deformity  so  great 
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as  to  show  beyond  doubt  that  the  spinal  canal  is  obliterated  and  the 
cord  hopelessly  crushed. 

The  operation  should  be  performed  as  soon  as  the  patient  has 
reacted  from  the  shock  and  the  site  of  the  lesion  localized.  A 
free  opening  of  the  bony  canal  will  relieve  compression  by  bone, 
whether  due  to  dri^'en-in  laminse  or  a  backward  projecting  vertebral 
body  causing  angulation  of  the  cord.  If  a  projection  presses 
against  the  cord  in  spite  of  the  removal  of  the  laminae,  sufficient 
bone  can  be  chiseled  or  rongeured  away  to  give  the  cord  ample 
room.  A  free  opening  of  the  dura  will  peimit  of  removal  and 
drainage  of  blood,  and  will  offset  the  compression  effects  of  the 
following  edema.  The  dura  may  be  re-closed  or  not,  as  indicated 
by  the  condition  of  the  cord.  In  very  many  cases  it  is  best  left  open. 
The  technic  of  the  operation  is  briefly  as  follows : 

A  single  incision  is  made  in  the  median  line  down  to  the  tips 
of  the  spinous  processes.  The  muscles  are  then  incised  close  to  the 
spinous  processes  down  to  the  laminae  and  the  incision  packed  with 
hot  wet  gauze  to  check  bleeding.  This  is  then  done  on  the  opposite 
side  and  also  packed.  The  laminae  are  freed  of  muscle  by  a  broad 
periostea]  elevator  the  whole  length  of  the  wound  on  either  side. 
A  large  self -retaining  retractor  is  then  inserted,  which  gives  a  good 
exposure  and  effectually  prevents  bleeding.  The  ligaments  between 
the  spinous  processes  are  divided  and  the  processes  removed  by 
large  special  rongeurs.  The  laminae  are  now  rongeured  away  out 
to  the  transverse  processes,  thus  giving  a  good  exposure  of  the 
canal  and  cord.  The  dura  is  always  to  be  opened,  and  in  many 
cases  it  is  best  to  leave  it  at  least  partly  unclosed.  Opening  of  the 
dura  and  the  arachnoid  allows  for  escape  of  blood  or  edema,  and 
if  the  cord  is  tense  and  swollen  a  small  longitudinal  incision  in  the 
posterior  columns  will  afford  drainage.  A  drain  at  either  end  of 
the  wound  extending  to  the  dura,  or  at  least  to  the  bottom  of  the 
muscle  wound,  will  provide  an  escape  for  the  wound  fluids.  The 
wound  is  closed  by  a  layer  suture  of  chromic  catgut  and  the  skin 
with  silk.  A  narrow  posterior  splint  of  plaster  moulded  to  the  spine 
will  prevent  movement  of  the  trunk  and  give  the  patient  much 
comfort.  Drains  and  some  sutures  are  removed  on  the  second  day 
and  the  remainder  in  five  days. 

What  shall  be  done  in  those  cases  in  which  at  operation  the 
cord  is  found  completeh'  di^•ided?  It  is  almost  generally  agreed 
at  the  present  time  that  cord  fibers  once  severed  do  not  regenerate. 
Murphy  said  that  if  the  cord  is  severed,  approximation  will  avail 
nothing.  However,  of  the  five  cases  reported  of  severed  cords 
sutured,  four  were  living  several  years  after  operation,  while  with- 
out suture  no  patient  has  lived  over  one  year.  The  great  improve- 
ment following  suture,  in  the  sensory  and  trophic  disturbances,  thus 
averting  the  terrible  bed-sores,  warrant  suture  for  this  alone.  The 
writer  believes  that  suture  of  a  severed  cord  should  be  attempted, 
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If  the  ends  cannot  be  approximated  and  the  lesion  is  in  the  dorso- 
lumbar  region  an  attempt  should  be  made  to  unite  the  roots  above 
and  below  the  lesion,  as  suggested  by  Kilvington.  This  cannot 
be  done  in  the  upper  dorsal  or  cervical  regions  because  of  the  short 
course  of  the  roots  in  the  canal.  (As  examples  of  complete  lesion 
see  Cases  VIII  and  IX.) 

There  are  many  cases  seen  of  old  fracture  with  cord  lesion  on 
whom,  for  various  reasons,  no  operation  was  done  or  the  operation 
was  not  completely  successful.  They  present  sjTnptoms  varying 
from  simple  foot-drop  or  spasticity  of  one  extremity  to  paralysis 
with  loss  of  bladder  control.  Many  of  these  show  increasing 
impairment  of  function  due  to  late  scar-tissue  formation  and 
collecting  of  fluid  at  the  site  of  the  lesion  or  to  new  bone  gro-^-th. 
Many  of  these  cases  can  be  improved  by  operation  even  at  a  late 
date,  and  in  some  a  brilliant  result  is  secured.  (See  Case  VI.) 
These  patients  should  not  be  abandoned  as  hopeless  cripples 
merely  because  a  period  of  several  months  or  even  years  have 
elapsed  since  the  injury  was  received.  Although  operation  will 
completely  relieve  but  few  of  them,  yet  definite  improvement  may 
follow  laminectomy  even  at  a  late  date. 

However,  the  many  cases  reported  of  benefit  resulting  from  late 
operation  when  s\Tnptoms  of  progress  cease  or  retrogression  sets  in 
only  indicates  the  good  that  could  be  done  by  early  operation,  for 
the  factors  of  continued  compression,  bone,  hemorrhage,  or  edema 
that  brought  improvement  to  a  standstill  had  certainly  worked 
harm  that  would  have  been  prevented  by  early  operation.  (See 
Case  VII.) 

Therefore,  I  believe  that  in  every  case  of  fracture  of  the  spine  with 
damage  to  the  cord,  excepting  only  complete  obliteration  of  the 
bony  canal,  an  early  laminectomy  is  urgently  indicated  to  relieve 
the  cord  of  the  damaging  effects  of  bone-pressure,  hemorrhage, 
and  edema,  and  to  give  the  nerve  tissue  the  best  possible  chance 
for  repair, 

SuM]VL\RY.     Reasons  for  and  Advantages  of  Early  Laminectomy. 

1.  Relieves  pressure  from  cord  whether  due  to  depressed  bone  or 
blood  clots. 

2.  If  fracture-dislocation,  allow  cord  ample  room,  relieving 
pressure  effects  of  angulation. 

3.  Provides  drainage  of  the  certain  edema,  which  by  its  com- 
pressive effects  is  destructive  to  the  nerve  fibers. 

4.  Allows  for  drainage  of  hemorrhage,  if  present,  the  compressive 
effects  of  which  may  be  so  great  as  to  permanently  damage  the 
cord. 

5.  In  skilled  hands,  laminectomy  is  not  a  difficult  or  dangerous 
operation,  and  by  doing  it  early  the  surgeon  has  given  the  damaged 
cord  the  best  possible  chance  for  repair. 

The  following  cases,  some  of  which  were  operated  on  in  con- 
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junction  with  Dr.  ^Yilliam  Sharpe,  were  selected  as  illustrating 
points  emphasized   in  the  text: 

Case  I. — Fracture  dislocation  of  the  2d  cervical  vertebra  with- 
out cord  injury.     No  operation. 

W.  K.,  aged  twenty  years,  fell  two  stories,  striking  on  his  head. 
Unconscious  for  a  short  time.  Took  a  walk  one  hour  after  injury. 
Continued  to  work,  with  occasional  pain  in  the  head,  otherwise 
no  complaint.  There  was  a  definite  deformity  of  the  spinous 
process  of  the  second  cervical  veriebra,  and  the  roentgen-rays 
showed  a  fracture-dislocation  of  this  vertebra.  A  plaster  collar 
was  applied  and  worn  for  some  time.  The  only  complaint  at  this 
time  was  some  numbness  and  tingling  of  hands  and  legs.  Reflexes 
were  normal :  no  Babinski,  no  sensory  disturbances,  and  no  sphin- 
teric  trouble.    Three  years  later  he  still  was  well. 

Case  II. — Fracture-dislocation  of  the  first  hunbar  vertebra  with 
angulation  of  the  cord. 

P.  M.,  aged  forty  years,  fell  from  a  hand  car,  striking  his  back. 
No  loss  of  consciousness,  but  he  was  unable  to  rise,  and  his  legs 
felt  numb  and  cold.  Had  pain  in  the  dorsohmabar  region  of  the 
spine,  occasionally  radiating  into  the  thighs.  Retention  of  urine. 
Seen  two  weeks  later.  Could  flex  and  extend  both  legs  vreakly, 
Hypesthesia  over  both  legs  to  the  groin;  no  analgesia.  The  reflexes 
of  the  lower  extremities  were  entirely  absent  and  the  abdominal 
reflex  absent,  but  the  epigastric  was  present.  No  Babinski  or 
Oppenheim  (rather  remarkable).  There  was  a  marked  "knuckle" 
of  the  spine,  with  displacement  of  the  first  lumbar  spinous  process 
one  and  a  half  inches  to  the  left  of  the  median  line. 

Operation.  Laminectomy  was  done,  removing  the  laminae  of 
the  12th  dorsal  and  the  1st  and  2d  'umbar  vertebrse.  The  first 
vertebra  was  found  rotated  to  the  left,  so  that  the  spinous  process 
was  one  and  one-half  inches  from  the  median  line.  The  right 
lamina  of  this  vertebra  was  fractured  and  separated  from  the 
spinous  process.  A  mass  of  torn  ligaments,  muscle,  and  blood 
clot  found  in  the  space  between  the  spinous  process  and  fractured 
lamina  pressing  down  upon  the  cord.  The  cord  was  sharply  angu- 
lated  by  the  projection  backward  of  the  dislocated  1st  lumbar 
vertebra.  The  dura  was  freely  opened  and  the  arachnoid  found 
balloned  with  fluid  and  the  cord  edematous.  No  hemorrhage  was 
found.  The  dura  was  partly  re-closed  and  rubber  tissue  drain 
passed  down  to  the  cord.  The  wound  was  closed  by  a  layer^suture 
of  chromic  catgut  and  a  narrow  posterior  plaster  splint  applied; 
thirty-two  days  later  he  was  walking  with  aid  of  crutches.  Sen- 
sation was  normal.    Knee-jerks  were  still  absent. 

One  year  after  operation  he  walks  with  spastic  awkward  gait, 
but  without  crutches  or  cane,  and  is  able  to  work. 

Case  III. — Fracture  of  the  lumbar  vertebrse,  with  dislocation 
of  the  3d  limibar. 
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p.  p.,  aged  twenty-seven  years.  Struck  by  an  automobile. 
Brought  to  hospital  in  shock.  Not  unconscious.  Could  not  move 
legs,  but  one  hour  later  moved  them  slightly.  Reflexes  absent  and 
hypesthesia  to  groin.  Retention  of  urine.  A  definite  depression 
found  over  the  3d  lumbar  vertebra.  The  spinous  processes  of  the 
2d  and  4th  lumbar  vertebrae  were  palpable,  but  crushed  into  the 
laminae.  Had  deep  laceration  of  the  perineum  and  sacral  region. 
Laminectomy  was  done  as  soon  as  the  patient  reacted  from  the 
shock,  several  hours  after  the  injury.  The  spinous  processes  and 
laminae  of  the  2d,  3d,  and  4th  lumbar  vertebrae  were  removed,  dis- 
closing a  backward  dislocation  of  the  3d  vertebra,  which  reduced 
itself  with  a  definite  click  and  the  rongeurs  were  inserted  under  the 
laminae.  There  was  a  marked  angulation  of  the  cauda  opposite 
the  3d  lumbar  vertebra.  The  dura  was  found  distended  and  tense, 
but  not  torn.  On  incising  the  dura,  blood-tinged  fluid  spurted 
to  a  height  of  seven  inches.  Xo  definite  subdural  hemorrhage  was 
found  and  no  apparent  lesion  of  the  roots  of  the  cauda.  Dura 
partly  re-closed  and  the  wound  closed  by  layer  suture,  with  one  drain 
at  the  lower  angle.  Recovery  uneventful,  though  the  laceration 
on  the  sacrum  required  dressing  for  two  and  a  half  months;  patient 
fully  recovered,  and  one  month  later  walked  with  crutches.  At 
the  present  time,  fifteen  months  later,  he  is  working  and  has  no 
complaints.    Babinski  on  left  foot. 

Case  IV. — Old  fracture  of  spine. 

J.  S.,  aged  forty-two  years;  miner.  Eighteen  months  previously, 
while  mining,  was  struck  on  the  lower  back  by  falling  rock.  Not 
unconscious,  but  could  move  his  legs  only  slightly.  Was  in  hospital 
eight  weeks;  diagnosis:  "sprain  of  back  that  would  get  well  in 
time."  No  operation.  Has  since  been  unable  to  walk  without 
crutches.  Ever  since  leaving  hospital  has  had  pain,  intense  at  times, 
in  feet  and  legs.  Retention  of  urine  for  eight  days  following  accident, 
and  dribbling  for  last  four  or  five  months.  Examination  eighteen 
months  after  accident  showed  exaggerated  reflexes  in  lower  extremi- 
ties; a  varial)le  Babinski  was  more  often  present  on  the  right  side 
and  scattered  areas  of  hypesthesia  and  hyperesthesia  on  both  legs. 
Both  legs  were  spastic,  with  slight  ankle  clonus  on  the  right  side. 
Can  move  legs  but  weakly.  Roentgen-rays  showed  deformed  verte- 
brae at  the  lumbosacral  junction. 

Operation.  Spinous  processes  and  laminte  of  the  4th  and  5th 
limibar  and  1st  sacral  vertebrae  removed.  The  bodies  of  these 
vertebrae  were  found  crumpled  together,  with  marked  posterior 
displacement  of  the  4th  lumbar  vertebra,  a  portion  of  it  protruding 
backward  among  the  roots  of  the  cauda,  almost  separating  it  in  two 
portions.  The  dura  opposite  the  5th  lumbar  vertebra  was  thickened 
with  many  underlying  adhesions,  with  a  definite  angulation  of  the 
cauda  at  this  point.  The  adhesions  were  freed,  the  projecting 
portions  of  bone  cut  away  and  the  dura  re-closed.    The  wound  was 
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closed  by  layer  suture  of  chromic  catgut  and  drained  by  rubber 
tissue.  Three  days  later  he  spoke  of  peculiar  sensations  in  the  toes 
and  feet.  Six  months  later  he  was  doing  light  work  in  the  mines. 
At  present  is  doing  work  which  requires  standing,  although  not 
heavy  work,  using  neither  crutches  nor  cane. 

Here  an  early  laminectomy  would  have  relieved  the  compressive 
effects  of  the  fractured  vertebne  and  prevented  the  eighteen  months' 
invalidism  of  the  patient. 

Case  V. — Fracture  of  the  1st  lumbar  vertebra. 

R.  L.,  aged  four  and  a  half  years.  When  nine  months  old  was 
struck  by  an  automobile  while  lying  in  her  coach.  Since  then  she 
has  been  unable  to  use  her  legs  and  has  had  incontinence  of  the 
bladder  and  bowel  to  the  present  time.  Examination  at  four  and  a 
half  years  showed  slight  motion  in  toes  and  feet,  but  they  cannot 
be  raised  from  the  bed.  Sensation  only  slightly  impaired;  no 
anesthesia  or  analgesia.     Quite  marked  left  dorsolumbar  scoliosis. 

Operation.  The  spinous  processes  of  the  12th  dorsal  and  1st  and 
2d  lumbar  vertebra?  were  removed,  revealing  a  marked  posterior 
constriction  of  the  spinal  canal  by  the  lamina?  of  the  1st  lumbar 
\'ertebr8e.  The  dura  was  opened,  exposing  a  cord  apparently  normal. 
Xo  e\idence  of  hemorrhage  or  of  scar  formation.  The  dura  was 
re-closed  and  the  wound  closed  by  layer  suture. 

Xo  improvement  noted  as  yet,  six  months  after  operation.  In 
this  case  it  is  probable  that  permanent  damage  was  done  to  the 
cord  at  the  time  of  the  accident.  However,  early  operation  would 
have  removed  the  compression  of  the  fractured  laminae  and  offset 
the  following  edema,  and  possibly  preserved  to  her  more  function 
than  shw  now  has. 

Case  VI. — Old  fracture  of  lumbar  vertebra^. 

C.  M.,  aged  eighteen  years.  Fell  from  a  second-story  window, 
striking  on  the  back.  Xot  unconscious.  Unable  to  move  the  right 
leg.  Roentgen-rays  showed  dislocation  of  the  2d  limibar  vertebra. 
Xo  operation.  Plaster  cast  applied  for  two  weeks.  Unable  to  use 
the  right  leg.  After  one  month  the  patient  could  walk  with  crutches. 
Xo  bladder  symptoms  or  sensory  disturbances.  As  months  went 
by  some  improvement  occurred.  She  could  walk  vrithout  crutches, 
but  with  marked  dragging  of  the  right  leg. 

Examination  six  months  after  accident  showed  much  atrophy 
of  the  right  leg,  especially  in  the  extensors  of  the  thigh.  Slight 
foot-drop.  Patient  walked  on  the  toes  of  the  right  foot  and  dragged 
the  leg  badly.  X'o  Babinski,  Oppenheim,  or  clonus  present.  X'o 
disturbances  of  sensation.  Definite  hump  on  the  back  over  the 
2d  and  3d  lumbar  vertebrae.  Roentgen-rays  showed  dislocation  to 
the  left  and  possible  fracture  of  the  2d  and  3d  lumbar  vertebra. 

Operation.  Median  incision  over  the  first  four  lumbar  vertebrae. 
Spinous  processes  and  lamina  of  the  2d  and  3d  vertebra^  removed, 
disclosing  much  scar  tissue  beneath.    Body  of  the  2d  lumbar  pro- 
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jected  backward,  causing  angulation  of  the  cauda  to  the  left.  On 
incising  the  dura  fluid  spurted  several  inches.  Roots  of  the  cauda 
were  fovmd  compressed  between  the  scar  tissue  under  the  laminae 
and  the  dislocated  vertebrae.  Removal  of  laminie  allowed  ample 
room  for  the  cauda.  The  dura  was  partly  re-closed.  Rubber 
tissue  drain  inserted  and  the  wound  was  closed  by  the  usual  method. 

Thirty  days  after  operation  patient  has  better  use  of  the  leg  and 
walked  with  improved  gait.  Four  months  later  there  was  marked 
improvement,  which  has  continued  to  the  present  time.  Ten 
months  after  operation  patient  walks  with  but  slight  limp,  though 
there  is  still  some  weakness  in  the  dorsal  flexion  of  the  foot. 

Case  VII. — Old  fracture  at  dorsolumbar  junction. 

Mrs.  J.  C,  aged  forty-two  years.  Seven  years  ago  fell  on  a  step, 
striking  the  lower  part  of  the  spine.  Immediately  got  up  and 
walked  for  some  distance  home  without  much  pain  or  difficulty.  No 
s\Tnptoms  until  three  months  later.  Then  had  difficulty  in  urination, 
which  passed  on  to  incontinence.  The  bowels  became  affected  a 
short  time  afterward.  At  the  same  time  there  was  twitching  of  the 
muscles  of  the  left  leg,  and  later  partial  paralysis  of  this  leg  with 
foot-drop  developed.  Eighteen  months  later  the  leg  improved  and 
partial  paralysis  with  foot-drop  developed  in  the  right  leg.  She 
still  dragged  the  left  leg,  but  the  right  leg  was  the  weaker.  For 
the  last  five  years  she  has  been  unable  to  walk  alone. 

Examination  seven  years  after  accident  showed  considerable 
motor  power  in  the  left  leg,  but  drags  the  right  leg  and  cannot 
stand  alone.  Pateller  reflexes  much  exaggerated.  Babinski  on 
both  sides  and  ankle  clonus  marked  R>L.  Slight  but  constant 
muscular  twitching  of  the  right  leg.  Hyperesthesia  over  both 
extremities,  abdomen,  and  back.  Considerable  muscle  spasm  over 
the  buttocks  in  response  to  stimuli.  Serum  and  fluid  Wassermann 
negative.  Roentgen-rays  showed  thickening  of  the  12th  dorsal 
and  1st  liunbar  vertebra^. 

Oyeration.  Median  incision  from  the  11th  dorsal  to  the  2d 
lumbar.  Laminae  of  the  12th  dorsal  and  1st  lumbar  enormously 
thickened,  one-half  to  one  inch  in  thickness,  very  vascular,  spongy 
bone  (callous  formation).  Beneath  these  lamina^  was  found  a  mass 
of  scar  tissue,  one-half  to  three-fourth  inches  thick,  pressing  upon 
the  cord  and  causing  depression  in  the  dura.  On  removal  of  this 
scar  mass  the  dura  rounded  out;  the  cord  appeared  normal.  The 
wound  was  closed  in  the  usual  manner;  no  drain. 

Three  months  later  there  was  a  variable  improvement  noted; 
better  some  days,  others  not.  Seven  months  later  the  patient 
could  walk  without  support  and  with  but  slight  spasticity.  After 
riding  135  miles  in  a  Ford  car  she  was  able  to  walk  into  the  office. 
There  is  still  present  a  double  Babinski  and  vesical  incontinence. 

Case  VIII, — Fracture  of  the  10th  dorsal  vertebra  with  complete 
lesion  of  the  cord. 
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T.  S.,  aged  thirty-four  years.  Fell  a  considerable  distance  and 
was  brought  to  hospital  conscious,  but  with  complete  paralysis 
of  the  legs  and  all  reflexes  abolished.  Anesthesia  of  both  legs  up 
to  the  iliac  crests.  Hypesthesia  over  area  of  the  12th  dorsal  segment 
one  and  a  half  inches  above  the  ilium.  Retention  of  urine.  There 
was  an  easily  palpable  prominence  of  the  10th  dorsal  vertebra. 
Laminectomy  was  done  when  the  patient  had  reacted  from  the 
shock,  twenty  hours  after  accident. 

Operation.  ]Median  incision  from  the  9th  to  the  12th  dorsal 
vertebrae.  The  interspinous  ligaments  were  found  torn  loose 
between  the  9th  and  10th  vertebrse.  There  was  a  posterior  dis- 
location of  the  10th  dorsal  vertebra,  causing  a  marked  angulation 
of  the  cord.  The  dura  was  tense  and  bulged  through  the  laminec- 
tomy opening.  The  cord  was  immensely  swollen  and  completely 
filled  the  dural  sac.  On  opening  the  diu-a,  blooa-tinged  fluid  escaped 
and  the  cord  appeared  macerated,  more  in  its  left  half,  with  small 
hemorrhages  scattered  over  the  surface.  As  the  cord  bulged 
markedly  the  laminae  of  the  9th  and  8th  dorsal  vertebrae  were  also 
removed  and  the  opening  in  the  dura  was  enlarged.  There  was  no 
definite  separation  of  cord  fibers.  The  dura  was  left  unclosed  and 
the  muscle  wound  closed  in  the  usual  manner  with  a  drain. 

Operation  disclosed  a  severely  damaged  cord,  but  by  relieving 
bone  compression  and  by  offsetting  the  pressure  effects  of  the  severe 
edema,  gave  the  fibers  the  best  possible  chance  for  repair.  Un- 
fortunately on  admission  to  hospital  patient  was-  catheterized  by  an 
orderly  and  developed  a  cystitis  which  caused  his  death  eighteen 
days  after  operation. 

In  cases  of  cord  injury  it  is  wise  to  avoid,  if  possible,  the  use  of  the 
catheter.  Repeated  massage  of  the  bladder  sphincter  through  the 
rectum  will  usually  relieve  retention. 

Case  IX. — Fracture  of  the  spine  with  complete  lesion  of  the 
cord. 

W.  O.,  aged  thirty-eight  years.  ^Yhile  intoxicated  the  patient,  a 
very  heavy  man,  fell  backward  from  a  fence  to  the  ground.  When 
brought  to  hospital  he  seemed  to  be  merely  drunk,  but  application 
of  ammonia  to  the  nose  caused  him  to  move  his  arms,  but  not  the 
legs. 

Examination  of  the  back  disclosed  a  definite  hiatus  over  the  10th 
dorsal  vertebra.  \Mien  the  effects  of  the  alcohol  had  passed  he  was 
found  to  have  complete  paralysis  and  anesthesia  of  both  legs  to  the 
waist.  Complained  of  severe  pain  in  the  back  over  the  lower  dorsal 
spine.    Laminectomy  was  done  twenty  hours  after  the  accident. 

Operation.  Incision  from  the  8th  to  the  10th  dorsal  spines. 
There  was  a  definite  posterior  dislocation  of  the  11th  dorsal  vertebra, 
with  fracture  dislocation  of  the  10th  dorsal.  On  removal  of  the 
laminae  of  the  9th,  10th,  and  Uth  vertebrae  much  free  bleeding  was 
encountered  in  the  region  of  the  10th  dorsal  vertebra,  which  was 
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so  severe  as  to  require  packing.  On  incising  the  dura  much  free 
blood  escaped,  reveahng  a  complete  separation  of  the  cord  for  a 
distance  of  one  and  a  half  inches.  The  10th  dorsal  vertebra  was 
freely  movable.  Packing  was  required  to  control  the  hemorrhage. 
The  dura  was  left  imcJosed.  A  drain  was  inserted  and  the  wound 
closed  by  the  usual  method. 

The  s\Tnptoms  in  this  case  from  the  outset  were  those  of  complete 
cord  lesion,  but  in  laminectomy  lay  the  only  possilile  chance  for 
relief.  An  attempt  to  suture  the  cord,  or  to  unite  the  roots  above 
and  below  the  lesion,  was  rendered  impossible  by  the  extensive 
hemorrhage. 

Death  occurred  on  the  twentieth  day,  this  patient  having  also 
developed  cystitis  following  unwise  catheterization. 

Case  X. — The  importance  of  accurate  localization  of  the  lesion 
and  its  difficulty  in  the  absence  of  definite  s\Tnptoms,  especially  in 
children,  is  well  shown  by  the  following  case: 

J.  B.,  a  child,  aged  seven  years,  suffered  a  fall,  which  showed  no 
deformity  of  the  spine,  but  caused  complete  paralysis  of  the  legs 
and  sphincter.  Laminectomy  done  two  days  later  over  the  (jth  and 
7th  dorsal  vertebrae  showed  no  lesion  of  the  cord.  Seen  by  me 
seven  months  later  the  paralysis  of  the  legs  and  sphmcters  had 
persisted  in  great  part.  The  lesion  was  localized  over  the  3d  dorsal 
vertebra.  Laminectomy  at  this  point  showed  slight  thickening  of 
the  laminae.  ]\Iany  adhesions  between  the  cord  and  meninges, 
the  large  amount  of  fluid  in  the  meshes  of  the  adhesions  giving  it  a 
cystic  appearance  and  much  yellowish  scar  tissue  present  (old 
hemorrhage).  There  has  been,  as  was  to  be  expected  from  the 
conditions  found  at  operation,  no  improvement  in  this  case,  nine 
months  after  operation. 

Early  operation  at  the  proper  site  would  ha\'e  remo^'ed  the 
blood,  oft'set  the  effects  of  the  edema,  and  would  doubtless  have 
been  of  much  benefit. 


THE  ETIOLOGY  AND  PREVENTION  OF  TUBERCULOSIS  FROM 
THE  SOCIOLOGICAL  POINTS  OF  VIEW. 

By  ^YILLIAM  Charles  White,  ]\LD., 

ASSOCIATE  PROFESSOR  OF  MEDICINE,  UNIVERSITY  OF  PITTSBURGH;    MEDICAL  DIRECTOR, 
TUBERCULOSIS  LEAGUE   HOSPITAL. 

The  etiology  of  tuberculosis  has  not  yet  been  solved.  For  thirty- 
nine  years,  since  the  wonderful  discovery  of  Koch,  we  have  known 
that  no  tuberculosis  exists  without  the  tubercle  bacillus.  This  one 
great  truth  has  been  established,  but  it  is  not  all  the  truth,  for  it  is 
just  as  salient  to  say  there  is  no  tuberculosis  without  the  animal 
body.     Even  these  two  great  factors  do  not  close  the  discussion, 
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for  some  relation  arises  between  the  tubercle  bacillus  and  the 
animal  body,  occasioned  by  their  contact,  which  must  attain  before 
the  essential  feature  of  tuberculosis,  the  miliary  tubercle,  is  formed. 

The  Tubercle  Bacillus.  From  the  time  of  the  isolation  of 
the  tubercle  bacillus  by  Koch,  it  has  been  studied  in  many  ways. 
We  know  in  part  its  form,  singly  and  in  colonies,  its  varieties, 
its  chemical  reactions  and  chemical  compositions,  its  necessary  food 
and  environment,  its  excretions  and  enz\Tnes,  its  life  history, 
in  glass  and  as  a  parasite,  its  resistance  to  light,  to  heat,  and  to 
chemicals,  but  not  yet  the  one  essential  factor,  why  and  how  it 
produces  a  tubercle. 

The  Aximal  Body.  The  study  of  the  tubercle  bacillus  outside 
the  body  has  been  comparatively  easy.  The  organism  is,  however, 
lost  when  we  put  it  within  ihe  animal  body.  We  know  it  soon 
enters  a  phagocyte  cell,  probably  chiefly  one  of  endothelial  origin, 
but  once  inside  of  this  cell,  there  begins  a  series  of  chemical  and 
physiological  changes,  wholly  obscure  to  us  as  yet.  After  some  days, 
however,  we  see  the  e\'idence  in  the  miliary  tubercle,  of  the  busy 
life  it  has  led,  marshaling  against  it  at  least  three  dift'erent  armies 
of  cells:  polynuclear  leukocytes,  endothelial  cells,  and  lymphocytes. 

It  is  not  surprising  that  our  knowledge  of  etiology  as  it  relates 
to  the  animal  body  is  limited,  for  if  we  seek  to  reduce  our  size  to 
that  of  a  tubercle  bacillus,  retain  our  mentality,  and  start  a  wander- 
ing journey  within  the  animal  body  we  are  soon  lost  in  a  maze  of 
possible  resting  places.  Before  starting  on  such  a  journey  we  have 
the  choice  of  several  portals  of  entry,  each  leading  to  an  environ- 
ment in  different  organs  and  tissues  of  widely  varying  chemical 
structure.  We  see  a  chance  of  destroying  sight  with  almost  instant 
discovery,  by  establishing  a  solitary  tubercle  in  the  optic  nerve,  as 
opposed  to  the  chance  of  establishing  many  thousands  of  tubercles, 
without  discovery,  within  the  lungs,  or  in  a  hidden  l;sTnph  gland. 
But  such  choice  of  a  final  resting  place  is  destroyed  by  the  obstacles 
we  meet  on  our  journey,  a  blood  cm-rent  to  carry  us  here  or  there, 
a  wandering  cell  to  transport  us,  a  fixed  cell  to  engulf  us,  an  inimical 
fluid  to  dissolve  us,  it  is  small  wonder  all  the  truth  has  not  yet 
dawned. 

Our  difficulties  grow  when  we  realize  that  we  are  just  establishing 
our  first  firm  basis  for  accurate  physiological  and  chemical  study 
of  the  animal  body.  Through  the  efforts  of  Fischer,  Hoppe-Seyler, 
Folin,  ]Mendel,  Starling  and  many  others  we  have  realized  that, 
first,  an  equilibrium  must  be  established  for  the  animal  body,  and, 
after  this,  an  intake  of  known  composition  be  added  before  resultant 
compounds  can  be  determined.  It  is  not  strange  when  this  knowl- 
edge is  so  meager  that  we  have  not  discovered  under  what  chemical 
condition  of  the  body  the  tubercle  bacillus  can  flourish. 

Investigator  and  Investigation.  One  of  our  best  students 
has  recently  said  to  me,  "  If  I  had  the  opportunity  to  study  tuber- 
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culosis  I  would  not  know  where  to  begin;  it  is  like  battling  against 
the  waves  of  the  ocean."  It  is  not  so  bad  as  this,  however;  what  we 
need  is  a  new  grasp  of  our  problem  on  a  broader  basis.  The  crux 
of  the  problem  is  the  relation  existing  between  the  tubercle  bacillus 
and  the  animal  body. 

New  problems  for  research  are  opened  to  us  daily  by  the  surgeon, 
the  anatomist,  the  physiologist,  and  the  chemist,  and  probably 
many  of  these  must  be  solved  before  the  true  etiological  factors 
are  apparent  and  relief  from  our  suffering  from  this  disease  attained. 

Pressing  Problems.  Such  problems  are  involved  in  the  answers 
to  the  following  questions: 

Why  does  the  tubercle  bacillus  select  the  apices  of  the  upper 
lobes  of  the  lungs  in  man  and  the  cephalic  ends  of  the  caudal  lobes 
in  cattle? 

What  is  the  relation  of  small  doses  of  tubercle  bacilli  from  various 
sources  to  later  immunity  and  a  reduction  of  morbidity  and 
mortality  ? 

What  is  the  relation  of  early  localized  lymph  glandular  lesions 
to  later  more  generalized  tuberculosis,  ranging  from  early  lesions 
in  the  lungs  to  general  miliary  tuberculosis? 

What  is  the  chance  of  reaching  the  tubercle  bacilli  lying  within 
tubercles  in  the  body  of  an  animal  by  chemicals  introduced  into  the 
blood  stream,  and  what  hope  does  such  study  hold  out  of  cure  or 
arrest  of  the  process? 

What  bearing  has  the  physiology  of  various  organs,  such  as  the 
spleen,  on  the  general  problem  of  immunity  to  tuberculosis? 

^Miat  hope  have  we  of  establishing  inmaunity  by  vaccination 
or  arrest  and  cure  by  immune  sera?  and  so  on,  a  host  of  unanswered 
questions  bearing  directly  on  our  relief  from  the  stand-point  of 
control  by  social  measures. 

If  we  choose  the  lung  as  the  chief  point  of  attack  in  the  animal 
body  as  the  object  of  our  study,  we  are  conscious  at  once  of  a 
chemical  factory  to  which  every  organ  and  tissue  sends  its  con- 
tributions, through  veins,  ]\Tnphatic  vessels  and  thoracic  duct, 
contributions  which  vary  all  the  way  from  the  internal  secretion 
of  the  adrenal  glands  to  the  neutral  fats,  changed  by  the  lining 
membrane  of  the  bowel  and  transported  by  the  lymphatic  channels 
from  the  food  in  the  intestine. 

Any  one  of  these  substances  may  contain  the  solution  of  the 
secret  of  the  choice  of  this  organ  by  this  widely  distributed  bacillus. 

If  we  seek  to  solve  the  question  why  tuberculosis  attacks  the 
apex  of  the  upper  lobe  in  man,  one  can  see  how  complex  even  this 
question  is  when  the  following  explanations  of  it  are  available 
for  study. 

1.  That  it  may  be  due  to  mechanical  pressure  from  rib  and 
clavicle  producing  a  quiet  area;  this,  of  course,  is  not  applicable 
to  the  place  of  choice  of  the  bovine  lesion  in  the  caudal  lobes. 
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2.  There  may  be  a  peculiar  chemistry  of  the  apices  of  the  lungs 
in  these  two  animals  dependent  upon  position  and  directness  of 
the  blood  stream  or  other  similar  factor,  determining  a  peculiar 
quality  of  fluid  or  cell  in  this  region. 

3.  There  may  be  some  peculiar  anatomical  relation  existing 
between  the  portal  of  entry,  the  h-mphatic  glandular  system,  and 
various  arteries  which,  by  directness  of  stream  and  current,  carry 
tubercle  bacilli  once  entering  the  blood  to  these  regions. 

4.  There  may  be  some  anatomical  relation  between  the  hmphatic 
system  and  these  regions  which  carries  to  them  tubercle  bacilli 
entering  the  l\Tnphatics. 

Let  me  point  out  again  the  difficulties  by  taking  the  latter  as  an 
example.  Only  within  one  year  has  there  been  any  accurate  knowl- 
edge of  the  hmphatics  of  the  lung  and  their  relation  to  the  intestinal 
l\Tnphatics,  and  yet  there  seems  much  of  evidence  to  prove  that  the 
tubercle  bacillus  has  some  definite  relation  to  the  endothelial  cells 
of  this  vascular  system. 

These  problems  may  be  solved  for  us  by  the  chemist,  the 
physiologist,  the  surgeon,  or  by  all  combined. 

What  we  especially  need  are  funds  and  facilities  to  provide  the 
opportunity  for  research  and  research  workers  to  take  up  these 
problems. 

The  Social  Agent.  Oiu*  lack  of  specific  knowledge  can  in  no 
way  be  ofl^ered  as  an  excuse  for  laxity  in  putting  in  operation  the 
knowledge  we  already  possess.  Our  various  organizations  (from 
national  to  local),  the  most  efficient  ever  established  against  a  single 
disease,  stand  as  evidence  that  we  have  not  shirked  our  duty. 

Perhaps,  however,  our  wisdom  has  not  always  been  as  prominent 
as  our  energy,  and  mainly  we  have  failed  to  realize  that  our  most 
efficient  agents  must  always  be  doctors  and  nurses  with  a  social 
sense.  These  alone  can  combine  skill  in  diagnosis  and  treatment, 
with  a  knowledge  of  social  conditions  which  underlie  the  spread 
of  this  disease. 

One  of  the  most  disturbing  features  of  modern  work  has  been 
the  gradual  loss  of  respect  for  medicine  and  nursing  as  professions. 
This  has  become  especially  marked  in  tuberculosis  work,  where, 
with  the  establishment  of  laboratories,  new  agents  of  social  service, 
and  executive  secretaries  of  organizations,  the  curious  condition 
has  arisen  that  there  is  a  wide-spread  opinion  that  little  skill  is 
necessary  for  the  diagnosing  and  provision  of  consumptive  people. 
There  is  scarcely  a  city  or  State  today  in  which  a  laAinan  operating 
as  secretary  or  agent  of  a  society  for  the  prevention  of  tuberculosis 
is  not  able  to  both  get  the  sputum  analyzed  and  the  i)atient  placed 
in  a  hospital  without  ever  having  to  see  a  doctor. 

I  often  wonder  whether  our  whole  flimsy  construction  of  medical 
and  nursing  training  is  not  at  fault  when  it  is  possible  for  laymen 
and  la\nyomen  to  do  the  work  which  our  present  long  course  of 
training  leading  to  degrees,  licenses,  doctors,  and  nurses  to  do. 
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Two  great  facts  for  some  years  ha\'e  steadily  robbed  the  race 
of  the  assistance  of  these  two  groups:  (1)  the  exclusion  of  tuber- 
culosis from  the  institutions  of  general  professional  training,  and  (2) 
the  establishment  of  special  institutions  in  territory  inaccessible 
to  students  of  these  two  great  professions. 

A  new  and  healthy  movement  in  America  has  lately  been 
evidenced  by  the  work  of  the  Tuberculosis  League  in  Pittsburgh, 
the  Phipps  Institute  in  Philadelphia,  and  Jefl'erson  Medical  College, 
in  connection  with  the  schools  to  which  they  are  attached,  in 
demanding  practical  experience  in  this  work  as  part  of  the  pre- 
scribed course. 

I  am  convinced  that  the  single  factor  of  making  the  practical 
education  of  tuberculosis,  from  the  stand-point  of  diagnosis,  treat- 
ment, and  social  aspect,  a  demand  of  the  prescribed  courses  for 
doctors  and  nurses  in  the  institutions  where  they  are  trained  will 
do  more  in  five  years  to  reduce  the  morbidity  and  mortality  from 
this  disease  than  all  the  special  institutions  for  its  care  that  we  have 
been  at  such  pains  to  establish. 

The  Social  Fabric.  How  much  of  tuberculosis  is  closely  bound 
up  with  our  houses,  our  schools,  our  food,  our  workshops,  our  means 
of  transportation,  our  dusty  streets,  our  wages,  our  poverty,  and 
\nth  disease  other  than  that  caused  by  the  tubercle  bacillus,  can- 
not yet  be  answered  completely  and  finally.  We  know  enough, 
however,  to  make  these  relations  part  of  the  education  of  our 
whole  population. 

For  such  education  three  great  sources  are  always  open  to  us : 

The  first  and  most  important — the  schools — is  most  likely  to 
succeed  because  of  the  legal  backing  which  makes  listening  and 
teaching  compulsory. 

The  second,  the  pulpit.  I  never  attempt  a  special  lecture  on  this 
subject  that  my  effort  does  not  sink  into  insignificance  beside 
those  of  my  friends  and  coworkers  in  my  own  community.  For 
instance,  when  Rabbi  Levy,  with  his  wonderful  conception  of  the 
Fatherhood  of  God;  Bishop  Canevin,  with  his  great  and  good 
paternalism;  and  Dr.  Mcllvaine,  with  his  fearless  and  loving 
admonition,  and  many  others,  join  on  a  chosen  Sunday  each  year  in 
teaching  the  truths  of  this  great  problem  to  their  congregations 
I  realize  that  a  force  for  education  has  joined  the  ranks  of  our  special 
organizations  the  world  over  that  marks  a  most  powerful  ally  in  the 
direction  of  universal  education  of  this  subject. 

The  third  great  agent  of  education  is  the  daily  paper.  I  think 
all  who  know  must  feel  disappointment  with  the  help  of  these  power- 
ful agents.  I  suppose  their  sin  is  wrapped  up  with  the  fact  that 
their  papers  must  be  sold.  The  selling  agent  is  news,  and  not  the 
reiteration  so  essential  to  education;  but  every  once  in  a  while  the 
entrance  of  tuberculosis  to  the  family  of  the  throne  room  of  the 
paper  brings  forth  a  new  ally  of  wonderful  power. 


white:  etiology  and  prevention  of  tuberculosis     885 

The  essential  feature  of  such  education,  however,  must  be  truth. 
Each  day  reveals  new  evidences  of  sadness  resulting  from  careless 
statements  which  lead  only  to  fear  and  bring  the  suffering  of  the 
outcast  to  the  consumptive  populace. 

The  standardization  each  year  of  knowledge  through  some  central 
office,  like  the  P'ederal  Government  or  the  National  Association, 
would  tend  to  lessen  the  dangers  of  each  successive  period  of 
advance. 

Correlated  IMovements.  Next  to  education  there  is  not  a 
movement  for  the  health  and  welfare  of  the  race  which  has  not  had 
its  share  in  reducing  this  sickness — housing  reform,  child  welfare, 
pure  water,  better  wages,  pure  food,  health  laws,  school  lunches, 
ventilation,  food  lines — all  aid. 

I  often  wish  to  each  might  be  given  the  credit  for  all  it  has  con- 
tributed to  the  present  great  reduction  in  tuberculosis,  for  I  some- 
times fear  that  in  our  enthusiasm  we  have  claimed  too  much  and 
been  misled  by  the  establishment  of  institutions  which,  while 
necessary  for  housing  this  excluded  portion  of  the  race,  have  largely 
failed  to  rise  above  mere  housing  institutions  and  have  neglected 
that  perhaps  more  important  foundation,  provision  for  specific 
research  in  this  work. 

Perhaps  one  of  the  most  striking  conditions  of  modern  munici- 
palities is  the  large  number  of  small  charitable  institutions,  each 
with  laundry,  kitchen,  bakeshop,  purchasing  department,  engineer- 
ing department,  and  high-priced  superintendent  and  officers,  to 
which  the  whole  public  gives  more  or  less  lavishly  without  any 
thought  for  economic  and  careful  use  of  their  funds.  There  ought 
to  be  some  place,  a  legal  authority,  to  stop  such  waste  and  careless- 
ness and  establish  a  central  department,  including  laundry,  kitchen, 
storehouse,  and  other  such  necessities  for  these  smaller  institutions 
for  each  commimity. 

Many  interesting  social  studies  by  Federal,  State,  and  local 
organizations  have  been  made.  Among  these  are  the  housing 
surveys  by  Dr.  Biggs  in  New  York,  the  study  of  the  children 
of  the  tulDerculous,  as  compared  v.ith  the  children  of  the  non- 
tuberculous  and  many  others  which  need  confirmation,  with  the 
eradication  often  of  sources  of  error  in  the  comparison  of  results 
which  arise  because  of  variation  in  technic. 

Division  of  Labor.  With  such  a  universal  problem  and  so 
great'  a  host  of  agents  entering  into  its  solution,  perhaps  the  two 
outstanding  demands  of  this  work  are  uniformity  and  equable 
division   of  the  labor. 

To  what  end  is  all  our  labor  if  one  class  is  helped  and  another 
neglected;  if  one  State  is  efficient  and  another  lax;  if  one  race  is 
protected  and  another  left  to  exposure? 

As  it  appears  today  the  poor  receive  a  large  percentage  of  our 
beneficence  while  the  great  middle  class  suffers  for  its  independence 


886     white:  etiology  and  prevention  of  tuberculosis 

by  our  neglect,  and  the  rich  wander  from  climate  to  climate  and 
doctor  to  doctor,  hoping  that  God  in  His  goodness  has  vouchsafed 
some  knowledge  for  their  benefit  which  can  be  purchased  with 
gold  and  silver  to  the  exclusion  of  the  rest  of  the  world. 

Or,  again,  one  State  provides  lavishly  for  this  one  feature  of  public 
health  while  a  neighboring  State,  separated  from  it  by  an  imaginary 
line,  turns  its  back  upon  its  duty;  or  one  town  attempts  efficient 
handling  of  its  problem  while  a  nearby  borough  does  nothing.  The 
source  of  such  discrepancies,  of  course,  lies  where  the  law  originates 
in  the  State  and  Federal  Government, 

Relation  to  Other  Health  ^Movements.  When  such  a  law  is 
at  last  prescribed  we  are  apt  to  make  again  the  mistake  of  separating 
tuberculosis  from  other  health  and  charitable  activities,  and  so 
waste  a  great  part  of  the  efforts  of  our  agents  by  reason  of  a  duplica- 
tion of  labor. 

The  Solution.  I  am  more  and  more  convinced  of  the  soundness 
of  the  solution  for  this  problem  which  I  have  oftered  on  more  than 
one  occasion,  and  inasmuch  as  I  believe  in  it  so  fully,  I  am  to  be 
guilty  of  proposing  it  again  to  you. 

This  plan  is  based  on  a  study  of  our  solution  of  a  similar  universal 
problem  presented  by  our  educational  demands. 

Emanating  from  State  law  there  is  in  general  established  in 
educational  work  a  unit  equipment  for  a  unit  of  population.  By 
this  equipment  is  gained  a  uniform  compulsory  and  intensive 
application  of  the  law  to  all  concerned.  The  money  for  the  expense 
of  this  care  is  provided  by  State  and  local  taxation,  determined 
largely  by  the  density  of  population  and  the  need  of  the  community. 
Those  who  are  interested  in  this  phase  of  the  question  would  do  well 
to  read  Cubberly's  Problems  of  State  and  Municipal  Education. 

In  the  educational  field  there  has  gradually  developed  a  knowledge 
of  the  equipment  necessary  for  a  given  population,  and  this  equip- 
ment has  been  apportioned  so  as  to  be  easily  accessible  by  those 
whom  it  is  to  serve.  The  management  of  these  vmits  is  centered  in  a 
legally  constituted  governing  body,  which  also  controls  the  expen- 
diture of  the  funds  collected  by  taxation. 

The  same  form  of  control  is  applicable  throughout  to  tuberculosis 
and  other  health  problems. 

In  the  first  place,  our  statistical  studies  have  given  us  fairly 
accurate  knowledge  of  where  to  place  our  equipment  and  of  what 
the  equipment  should  consist. 

I  should  say  that  for  each  hundred  thousand  population  there 
should  be  a  hospital  of  200  beds,  a  dispensary  and  an  open  air 
school.  There  should  be  fifteen  nurses,  of  whom  five  are  visiting 
social  service  nurses  and  four  or  five  physicians.  Such  an  equip- 
ment might  easily  expand  and  include  all  public  activities,  child 
welfare,  pneumonia,  syphilis  and  other  health  and  public  welfare 
problems. 
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The  expense  should  be  borne  as  the  educational  expense  is 
borne,  and  the  demand  made  mandatory  by  state  law. 

Large  centers  of  population  would  be  locjked  on  as  but  the 
multiplication  of  units  of  1( )(),()()(),  and  the  equipment  would  be 
multiplied  accordingly,  just  as  we  now  multiply  our  school  equip- 
ment. Each  unit  would  be  self-governing,  but  centralized  in  some 
central  governing  board  which  would  establish  the  uniformity  of 
the  work  and  the  prevention  of  overlapping. 

The  State  that  sees  fit  to  establish  such  a  principle  will,  it  seems 
to  me,  soonest  reach  the  land  of  heart's  desire,  and  will  have  a 
machinery  as  elastic  as  the  problems  to  be  dealt  with,  a  machinery 
that  can  grow  as  knowledge  grows  and  retract  or  reconstruct  as 
necessity  decreases,  a  machinery  that  can  be  used  as  a  teaching 
center  for  doctors,  nurses,  and  social  agents,  and  the  sooner  it 
comes,  the  sooner  -^-ill  we  see  spelled  on  the  wall  the  doom  of  our 
present  boarding  houses  for  sick  and  well  consimiptives,  and  waste 
of  effort. 


THE  RELATION  OF   TUBERCULOSIS  OF  THE  BRONCHIAL 

GLANDS  TO  THE  DIAGNOSIS  AND  TREATMENT  OF 

TUBERCULOSIS  OF  THE  LUNGS. 

By  M.AJIY  E.  LAPmA3i,  M.D., 

HIGHLANDS  CAMP  SAXATORIUM,  HIGHLAXDS,   XORTH  CAROLINA. 

It  is  beginning  to  seem  more  than  probable  that  the  first  chapter 
in  the  story  of  tuberculosis  of  the  limgs  is  often  written  in  the 
bronchial  glands,  and  that  if  this  chapter  could  be  discovered  and 
understood  as  it  is  being  written  in  the  bronchial  glands,  that  we 
might  prevent  the  writing  of  the  future  chapters  in  the  lungs.  This 
is  strongly  suggested  in  those  cases  characterized  by  the  prodromes 
of  tuberculosis  which  cannot  be  confirmed  by  physical  examinations 
of  the  lungs:  the  '* pretuberculous  cases" — what  the  French  have 
called  "  tuberculizable"— cases  seeking  an  examination  because 
there  is  a  history  of  tuberculosis  in  the  family,  or  a  cough,  or  the 
syndrome  of  tuberculous  toxemia.  It  is  precisely  in  these  suspicious 
cases,  when  we  are  unable  to  find  any  evidence  of  tuberculosis  of 
the  lungs,  that  we  should  remember  that  ail  these  suspicious  pro- 
dromes may  come  from  the  bronchial  glands,  and  that  our  search 
for  tuberculous  processes  is  only  half-made  when  we  stop  with  the 
lungs  and  do  not  include  the  bronchial  glands. 

Cases  of  tuberculosis  of  the  bronchial  glands  without  physical 
signs  of  tuberculosis  of  the  lungs  are  dangerous,  because  they  may 
at  any  time  prove  fatal  by  perforating  the  trachea,  bronchi,  esopha- 
gus, or  bloodvessels,  by  inducing  pathological  changes  m  the  lungs 
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which  furnish  favorable  conditions  for  the  growth  of  tubercle 
baciUi,  and  by  the  direct  extensions  of  tuberculous  processes  in 
the  bronchial  glands  into  the  lungs. 

The  pressure  of  enlarged  tuberculous  glands  upon  the  trachea 
or  bronchi  may  so  compress  their  bloodvessels  that  engorgements 
result  in  rupture  with  hemoptysis,  hemorrhages,  or  miliary  tuber- 
culosis. Hemoptysis  and  hemorrhages  persisting  for  years  in  ap- 
parently well  subjects  with  no  physical  signs  in  the  lungs  to  explain 
their  occurrence  have  been  very  puzzling. 

Perforation  of  the  trachea  and  bronchi  by  caseating  glands  may 
cause  sudden  and  progressively  severe  dyspnea,  closely  resembling 
that  of  diphtheria  with  cyanosis,  unconsciousness,  and  death.  If 
the  obstruction  is  removed  and  the  patient  survives  there  may  be 
an  acute  dissemination  of  tuberculous  pneumonic  processes  through- 
out the  lobe  or  the  entire  lung.  These  sudden  manifestations  are 
very  apt  to  occur  in  apparently  well  subjects  with  no  suggestions 
of  the  appnjaching  danger  and  no  warning  until  too  late. 

The  pathological  changes  induced  in  the  lungs  by  tuberculous 
bronchial  glands  are  caused  by  tracheobronchial  stenosis  and 
interference  with  the  return  circulation  of  the  blood  and  lymph 
horn  the  lungs.  Pressure  upon  the  trachea  and  bronchi  may  force 
in  their  w^alls,  narrowing  their  lumen,  causing  stenosis.  As  the 
chest  wall  is  pulled  out  this  stenosis  is  relieved,  so  that  the  air 
enters  easily  enough.  As  the  lung  collapses  their  walls  are  pushed 
together  again,  the  stenosis  returns,  and  it  is  difficult  for  the  air 
to  escape  from  the  lungs.  As  soon  as  the  interference  with  the 
escape  of  the  air  causes  sufficient  accumulation  of  residual  air  in  the 
alveoli,  expiratory  dyspnea  develops;  as  the  stenosis  increases  and 
the  escape  of  air  becomes  more  difficult,  there  is  the  same  difficulty 
and  the  same  consequences  that  we  have  in  expiratory  asthma; 
if  the  intra-alveolar  distention  becomes  sufficiently  severe  the 
walls  of  the  alveoli  will  stretch  and  the  terminal  areas  of  the 
obstructed,  occluded  bronchi  become  emphysematous;  the  larger 
the  bronchus,  the  greater  the  terminal  areas  supplied  and  the  more 
extensive  the  emphysema,  so  that  with  sufficient  obstruction  to 
the  trachea  or  a  main  bronchus  the  whole  side  may  become  hyper- 
resonant  with  diminished  expansion.  If  the  entering  force  of  the 
air  should  be  insufficient  to  force  open  the  lumen  of  a  smaller 
bronchus,  atelectasis  of  its  terminal  area  results.  If  the  stenosis 
sufficiently  raises  the  intrabronchial  pressure  during  expiration,  the 
bronchial  walls  may  stretch  and  cause  bronchiectasis,  with  the 
characteristic  accumulation  of  purulent  fluid  not  containing  tubercle 
bacilli.  The  irritation  of  the  bronchi  at  the  point  of  stenosis, 
together  with  the  compression  of  their  blood  and  lymph  vessels, 
causes  stasis,  with  consequent  serous  effusions,  wet  rales,  and 
typical  bronchitic  and  pneumonic  conditions.  Tuberculosis  of  the 
bronchial  glands  may,  therefore,  cause  tracheobronchial  stenosis, 
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with  consequent  asthmatic,  emphysematous,  atelectatic,  bronchi- 
ectatic,  bronchitic,  and  pneumonic  conditions  in  the  lungs,  which 
are  highly  favorable  to  the  growth  of  tubercle  })acilli  and  the 
development  of  tuberculous  processe ;.  These  conditions  are  danger- 
ous in  themselves,  but  also  dangerous  because  they  are  constantly 
mistaken  for  primary  clinical  entities,  and  the  physician  is  satisfied 
with  the  diagnosis  of  asthma  or  bronchitis  or  <  mphysema,  and  does 
not  look  for  tuberculosis  of  the  bronchial  glands  or  lungs.  The 
negative  sputum  adds  to  the  danger,  because  it  seems  to  contra- 
indicate  tuberculosis. 

According  to  Grancher,  the  alveolar  network  of  bloodvessels 
in  the  lungs  holds  two  liters  of  blood,  and  if  spread  out  would  cover 
150  square  meters  of  surface.  Kraemer  says:  "We  have  only  to 
remember  that  all  the  lymph  and  blood  content  of  this  immense 
network  must  pass  through  the  relatively  narrow  portal  of  the 
hilum  to  realize  that  slight  pressure  there  might  produce  enough 
obstruction  to  retard  the  return  flow  throughout  the  region  of  the 
lung  nearest  the  hilum.  Just  as  enlarged  inguinal  glands  cause 
edema  of  the  lower  extremities  and  external  genitalia,  and  just  as 
tuberculosis  of  the  cervical  glands  causes  facial  edema,  so  does 
pressure  from  enlarged  glands  within  the  thorax  manifest  itself  by 
dilatation  of  the  veins  of  the  face  or  across  the  chest  or  by  injuring 
the  recurrent  laryngeal,  \'agus,  phrenic,  and  sympathetic  nerves." 
Just  as  the  mechanical  effects  of  tracheobronchial  stenosis  predispose 
to  tuberculosis  of  the  lungs  by  obstructing  the  escape  of  air,  so 
the  mechanical  effects  of  enlarged  glands  at  the  hilum  predispose 
to  tuberculosis  of  the  lung  by  stasis  of  the  lymph  and  blood  currents 
which  is  most  marked  in  the  region  near  the  hilum,  not  merely 
because  this  region  is  nearest  to  the  obstruction,  but  also  because 
the  driving  force  of  the  collapse  of  the  lung  is  least  felt  there. 
According  to  von  Muralt  the  force  of  the  collapse  of  the  lung  is 
greatest  at  the  periphery;  the  greater  the  distance  from  the  hilum, 
the  greater  the  force  of  the  circulation;  the  nearer  the  hilum,  the 
greater  the  tendency  to  sedimentation  and  depositing  ut  of  tubercle 
bacilli. 

The  stasis  and  slowing  of  the  circulation  in  the  regions  of  the 
lung  near  the  hilum  predispose  to  the  establishing  of  tuberculous 
processes  there  and  make  the  root  of  the  lung  the  logical  site  for 
the  beginning  of  tuberculous  processes  in  the  lung.  All  cases  of 
tuberculosis  of  the  bronchial  glands  around  the  hilum  threaten 
the  integrity  of  the  lung.  These  glands  at  the  hilum  are  in  immediate 
contact  with  the  lung,  and,  as  Osier  says:  "It  is  sometimes  difficult 
to  determine  in  a  section  through  the  affected  lung  where  the 
caseous  glands  terminate  and  where  the  lung  tissue  begins."  Bythell 
insists  that  in  children  pulmonary  tuberculosis  invariably  begins 
at  the  roots  of  the  lungs.  Quoting  Bythell,  Leslie  says:  "Out  of 
330  successive  cases  of  children   examined  clinically  and  radio- 
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logicall}'  he  had  never  seen  a  single  case  in  which  the  disease  had 
not  obviously  originated  at  the  hiliis  of  the  lung,  nor  met  one  in 
which  the  sole  or  even  the  primary  lesion  had  been  at  the  apex. 
Whenever  there  had  been  an  apical  lesion  there  was  in  every  case 
revealed  by  the  roentgen-ray  a  far  more  advanced  lesion  at  the 
root  of  the  lung,  which  had  escaped  detection  by  physical  examina- 
tions, but  which  was  clearly  indicated  by  definite  mottling  and 
nodules  in  the  region  of  the  hilus."  Bythell  regards  the  glands  at 
the  hilum  as  the  actual  danger  spots  and  the  direct  or  indirect 
cause  of  pulmonary  tuberculosis  in  many  cases.  Jordan,  Cole, 
Leslie  and  many  others  are  gradually  teaching  us  that  tuberculosis 
of  the  apex  is  secondary  to  that  of  the  hilum,  and  has  been  thought 
primary  because  the  manifestations  are  more  easily  detected  there, 
and  also  because  the  apex  represents  the  terminal  area  of  the  path 
through  the  paravertebral  region  which  tuberculous  processes  are 
most  apt  to  follow. 

The  glands  of  the  hilum  are  in  immediate  contact  with  the  lung 
and  the  direct  extension  of  tuberculous  processes  from  them  into 
the  lung  is  favored  by  the  associated  stasis.  The  consequences 
depend  upon  whether  the  invaded  lung  is  normal  or  has  been  modi- 
fied by  tracheobronchial  stenosis.  The  peribronchitic  infiltration 
of  a  normal  lung  has  been  well  described  by  Jordan.  This  extension 
occurs  by  addition,  by  aggregation,  by  sedimentation  in  the  sluggish 
circulation  of  the  peribronchial  tissues  of  what  are  more  like  foreign 
bodies  than  aggressive  agents;  as  the  tubercle  bacilli  are  deposited 
out  they  are  encapsulated  by  connective  tissue,  there  is  little  or  no 
irritation  or  hyperemia,  the  processes  are  dry,  with  no  exudation; 
no  disintegration  of  tubercle  bacilli,  consequently  no  liberation  or 
absorption  of  toxins  and  no  syndrome  of  toxemia.  These  extensions 
running  along  the  larger  bronchi  are  purely  interstitial  and  do  not 
affect  the  mucosa;  there  is  no  irritation,  consequently  no  cough, 
no  alteration  of  breath  sounds,  and  the  air  content  is  normal.  As 
the  processes  reach  the  smaller  bronchi  the  thickening  causes 
pressure,  which  may  affect  the  entrance  of  air  into  the  lumina  not 
well  protected  by  rigid  structures,  so  that  suppressed  breath  sounds 
over  the  terminal  area  of  these  bronchioles  are  produced.  As  soon 
as  the  processes  reach  walls  not  sufficiently  rigid  to  resist  the  in- 
filtrations, pressure  effects  occur.  The  pathological  consequences 
of  peribronchitic  infiltrations  are  not  manifested  until  they  reach 
structures  they  affect  by  pressure,  and  then  pain  from  irritated 
nerves,  collapse  of  unsupported  walls,  and  atelectatic  areas  furnish 
the  typical  dulness,  suppressed  breath  sounds  and  the  retraction 
characteristic  of  fibroid  phthisis.  This  is  the  gradual  fibrosis  of  the 
lungs  which  is  not  revealed  by  physical  signs  until  terminal  areas 
are  affected.  This  is  the  type  in  which  the  verdict,  "No  physical 
signs  in  the  lungs,"  therefore  no  tuberculosis,  is  so  often  rendered 
with  such  disastrous  consequences.    Jordan  says  this  is  the  method  of 
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extension  in  50  per  cent,  of  all  cases  of  tuberculosis  of  the  lungs,  and 
that  physical  signs  are  not  and  cannot  be  present  until  the  terminal 
areas  are  reached.  This  type  is  dangerous,  not  only  because  it  may 
of  itself  cause  death,  but  also  because  a  multitude  of  factors  may 
at  any  time  change  dry  into  wet  processes,  with  consequent  caseation 
and  softening. 

When  tuberculous  processes  extend  into  a  lung  which  is  not 
normal,  but  which  has  been  modified  by  tracheobronchial  stenosis 
or  pressure  around  the  hilum,  the  consequences  will  depend  upon 
the  chief  results  of  the  modifications.  In  one  case  it  may  be  bron- 
chitic  or  asthmatic  or  emphysematous  conditions;  in  another 
atelectasis.  There  may  be  as  many  different  results  in  the  lungs 
as  there  are  modifying  factors  producing  these  results.  Wherever 
the  tissues  are  wet,  the  foundations  for  caseous  broncholobular 
pneumonias  exist.  Wet  areas  mean  caseation  with  disintegration 
of  lung  tissues  and  tubercle  bacilli,  the  liberation  and  absorption 
of  toxins,  and  the  syndrome  of  toxemia. 

It  has  often  been  asserted  that  broncholobular  pneumonias 
represent  the  origin  of  tuberculous  processes  in  the  lungs.  That 
tubercle  bacilli  are  carried  to  the  alveoli  by  inspiration,  and  in  the 
alveoli  develop  and  extend  from  one  infundibulum  to  another  until 
the  whole  lobule  is  involved.  This  racemose  or  acinous  infiltration 
of  lobules  is  commonly  regarded  as  the  type  of  origin,  but  it  is 
possible  that  in  some  cases  the  reverse  is  true,  and  that  extension 
occurs  from  the  bronchial  glands  along  the  peribronchial  sheaths 
to  the  alveoli,  thus  causing  a  lobular  infiltration  because  the  lobule 
is  the  terminal  area  of  the  bronchus.  Lobular  bronchopneumonias 
would  be  the  logical  result  of  peribronchial  infiltrations  into 
edematous  tissues. 

The  relation  of  tuberculosis  of  the  bronchial  glands  to  the  diagnosis 
of  that  of  the  lungs  consists  in  the  recognition  of  cause  and  effects. 
The  entrance  into  and  escape  from  the  lungs  of  air,  lymph,  and  blood 
are  interfered  with  by  the  pressure  of  enlarged  bronchial  glands 
upon  the  air,  lymph,  and  blood-passages.  If  the  lung  is  dry  the 
effect  is  chiefly  upon  the  air  passages,  and  we  find  that  not  enough 
air  is  entering  the  alveoli  to  expand  them  promptly  and  uniformly. 
We  can  hear  the  slow,  uneven,  delayed,  insufficient  expansion  of  the 
alveoli,  and  we  know  that  either  there  is  obstruction  to  the  sufficient 
entrance  of  air  or  that  the  lobules  are  tied  down  in  some  way  so  as 
to  restrict  their  expansion.  If  the  obstruction  more  especially 
concerns  the  escape  of  air  from  the  lungs  then  the  delayed  collapse 
of  the  alveoli  and  prolonged  expiration  suggest  tracheobronchial 
stenosis.  If  the  pressure  upon  the  air  passages  is  sufficiently  great, 
the  breath  sounds  are  more  or  less  suppressed  and  are  louder  after 
coughing  when  an  extra  volume  of  air  is  forced  in.  In  peribronchitic 
infiltrations  the  character  of  the  breath  sounds  is  not  so  much 
changed  as  their  \olume.     Harshness  and  granular  breathing  do 
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not  appear  until  there  is  roughening  of  the  mucosa.  The  typical 
changes  in  the  gradual  fibrosis  of  the  lung  concern  the  interstitial 
tissues  chiefly  and  do  not  cause  dulness  until  atelectasis  develops. 
Suppression  of  breath  sounds  and  insufficient,  irregular  expansion 
of  the  alveoli  are  the  landmarks  of  peribronchitic  infiltrations  as 
they  thread  their  way  through  a  dry  lung.  Pain  in  the  terminal 
areas  is  often  characteristic,  and  is  probably  caused  by  pressure 
upon  the  accompanying  nerves. 

^Yhen  the  return  circulation  of  blood  and  lymph  from  the  lung  is 
obstructed  and  the  lung  is  subjected  to  the  backward  pressure  and 
danger  of  edematous  infiltrations,  the  physical  signs  are  those  of 
wet  conditions.  It  is  much  easier  to  detect  these  evident  changes, 
and  they  are  much  more  pronounced,  but  they  are  sometimes 
mistaken  for  other  conditions.  Chronic  bronchitis,  asthma,  and 
emphysema  often  cloak  tuberculous  processes,  and  acute  infections 
for  a  time  often  reveal  them;  but  as  the  acute  hyperemia  disappears 
and  the  wet  sounds  dry  up  we  fail  to  see  the  connection  between 
existing  peribronchitic  infiltrations  and  transient  physical  signs. 
We  ascribe  to  grippe,  typhoid,  measles,  and  colds  the  power  to 
initiate  tuberculous  processes  in  the  lung,  but  it  is  possible  that 
they  reveal  the  existence  of  these  processes. 

The  treatment  of  tuberculosis  of  the  lungs  is  influenced  by  the 
knowledge  that  there  is  an  etiological  relationship  with  that  of  the 
bronchial  glands,  because  these  glands  must  first  be  healed  before 
the  chancre  of  perpetual  reinfection  is  removed.  This  emphasizes 
the  necessity  for  time.  Long  after  the  physical  signs  in  the  lungs 
have  become  favorable,  just  as  it  was  long  before  they  were  mani- 
fested, the  sore  spots  in  the  bronchial  glands  remain  dangerous  and 
difficult  to  control.  It  is  possible  that  the  persistency  of  these 
sources  of  infection  explains  the  relapses  and  the  failures  to  maintain 
recovery  in  many  cases.  The  diagnosis  and  treatment  of  tuber- 
culosis of  the  lungs  may  begin  and  end  in  that  of  the  bronchial 
glands. 

A  CASE  OF  DIABETES  INSIPIDUS  WITH  A  PECULIAR  NECROPSY 

FINDING  IN  THE  POSTERIOR  LOBE  OF  THE 

PITUITARY  BODY. 

By  F.  Parkes  Weber,  M.D.,  F.R.C.P., 

SENIOR    PHYSICIAN    TO    THE    GERMAN    HOSPITAL,    LONDON, 
AND 

Hans  Schmidt,  ^M.D., 

RESIDENT    MEDICAL    OFFICER    TO    THE    HOSPITAL. 

Various  changes  have  been  described  in  the  pituitary  gland  and 
its  neighborhood,  at  the  base  of  the  brain,  as  having  been  discovered 
at  postmortem  examinations  on  cases  of  diabetes  insipidus. 
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J.  Camus  and  G.  Roussy^  are  among  those  who  have  experimented 
on  the  subject.  About  eighteen  dogs  were  operated  on  and  various 
areas  at  the  base  of  the  brain  in  the  immediate  neighborhood  of  the 
pituitary  gland  were  destroyed,  and  in  some  animals  the  pituitary 
gland  itself  was  destroyed.  By  these  experiments  it  was  proved 
that  polyuria  may  result  even  when  the  lesion  is  not  limited  to  the 
pituitary  gland.  In  five  cases  polyuria  resulted,  though  the  experi- 
mental puncture  did  not  touch  the  pituitary  gland.  The  infundib- 
ulum  seems  to  be  of  special  imporcance,  and  one  observation 
showed  that  if  the  infundibulum  were  preserved  it  was  possible  for 
the  pituitary  gland  itself  to  be  removed  without  polyuria  resulting. 

By  some  authors  the  "pars  intermedia"  of  the  pituitary  body 
has  been  specially  incriminated.-  Ependymitis,  or  tumor  of  the 
floor  of  the  fourth  ventricle,  has  occasionally  been  accompanied  by 
diabetes  insipidus,^  and  Claude  Bernard,  as  is  well  known,  was  able 
to  experimentally  produce  simple  polyuria  in  animals  by  puncture 
of  the  floor  of  the  fourth  ventricle  at  a  point  a  little  above  his 
so-called  "glycosuric  centre." 

The  relations  between  the  pituitary  gland  and  diabetes  insipidus 
have  recently  been  dealt  with  by  C.  Romer,^  ]\I.  Simmonds,^  Harvey 
Cushing,*^  P.  P'leurot,"  D.  B.  Jewett,^  Erich  INIeyer^  and  others;  and 
the  allied  subject  of  the  effect  of  metastatic  tumors  of  the  pituitary 
gland  has  been  discussed  by  Simmonds^**  and  S.  Erdheim,^^  the 
latter  demonstrating  the  case  of  a  woman  with  "Simmonds's  syn- 
drome" (the  association  of  mammary  carcinoma  with  polyuria,  due 
to  cancerous  metastasis  in  the  pituitary  gland).  ]\Iany  papers  have 
also  been  published  more  or  less  bearing  on  the  relations  of  the 
pituitary  gland  to  imperfect  sexual  development  and  infantilism  as 
well  as  to  diabetes  insipidus.^- 

1  Comptes  rendus  de  la  Societe  de  biologie,  Paris,  1914,  Ixxvi,  773  and  877;  see 
also  Camus  and  Roussy,  Diabfete  Insipide  et  Polyuria  dite  Hypophysaire,  Presse 
medicale,  Paris,  1914,  xxiii,  .517. 

-  Cf .  E.  Frank,  Ueber  Beziehungen  der  Hypnpiiyse  zum  Diabetes  insipidus, 
Berl.  klin.  Wchnschr.,  1912,  xlix,  393. 

3  K.  Pichler,  Zentralbl.  f.  inn.  Med.,  Leipzig,  1903,  xxiv,  745.  Pichler  gives  refer- 
ences to  similar  cases  in  the  literature.  Cf.  the  old  experiments  of  Claude  Bernard 
on  the  Experimental  Production  in  Animals  of  Glycosuria  and  Simple  Polyuria. 

*  Deutsch.  med.  Wchnschr.,  1914,  xl,  108;  and  C.  Romer,  Miinchen.  med. 
Wchnschr.,  1913,  Ix,  2755  (Aerztlicher  Verein  in  Hamburg,  November  25,  1913). 

6  Miinchen.  med.  Wchnschr.,  1913,  Ix,  127. 

6  The  Pituitarj'  Body  and  its  Disorders,  1912,  pp.  17,  267. 

'  Thdse  de  Doctorat,  Paris,  1914. 

s  Med.  Record,  New  York,  1914,  Ixxxv,  242. 

9  Berl.  klin.  Wchnschr.,  1912,  xlix,  1642  (unterelsassicher  Aerztev.,  June  29,  1912). 

10  Munchen.  med.  Wchnschr.,  1914.  Ixi,  180. 

I'  K.  k.  Gesellschaft  der  Aertze  in  Wien,  May  29,  1914,  Wien.  klin.  Wchnschr., 
1914,  xxvii,  867. 

'2  See  Erich  Ebstein,  Ueber  Eunuchoidismus  bei  Diabetes  insipidus  (with  many 
references  to  previous  literature).  Mitt.  a.  d.  Greuzgeb.  d.  Med.  u.  Chir.,  1913,  xxv, 
441.  A.  von  Strumpell,  Med.  Gesellsch.  zu  Leipzig,  January  20,  1914;  Miinchen. 
med.  Wchnschr.,  1914,  Ixi,  504.  Pierre  Marie  and  Boutier,  Societe  de  Neurologie, 
Paris,  April  3,  1913  (Rev.  neuroL,  Paris,  1913,  xxi,  555);  F.  P.  Weber,  Brit.  Jour. 
Child.  Dis.,  1912,  ix,  211;  T.  R.  Whipham,  Proc.  Roy.  Soc.  Med.  (London),  Section 
for  Diseases  of  Children,  1915,  viii,  10;  Sprinzels,  Wien.  klin.  Wchnschr.,  1912,  xxv, 
937  (K.  k.  Gesellsch.  der  Aerzte  in  Wien,  June  7,  1912). 
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In  many  cases  of  diabetes  insipidus,  symptoms  have  been  observed 
during  life  pointing  to  the  presence  of  lesions  at  the  base  of  the 
brain.  Clinically  a  connection  between  diabetes  insipidus  and  con- 
genital or  acquired  syphilis  has  often  been  suspected;  in  some  cases 
the  belief  in  such  a  connection  has,  I  think,  received  confirmation 
exjuvantibus,  that  is  to  say,  from  satisfactory  results  of  antis;}'philitic 
treatment.  In  several  other  cases  a  connection  of  some  kind  with 
tuberculosis  seems  to  have  existed. 

Our  present  case  is  that  of  a  tuberculous  man  who  suddenly 
developed  diabetes  insipidus  about  two  years  before  his  death, 
which  was  due  to  pulmonary  and  laryngeal  tuberculosis.  At  the 
necropsy  a  peculiar  change  in  the  posterior  lobe  of  the  pituitary 
body  was  found. 

Case  History.  The  patient,  F.  A.,  aged  thirty-seven  years,  was 
admitted  to  the  hospital  on  ]\Iarch  31,  1915,  and  died  on  June  21. 
He  was  a  thin  man,  weighing  115  English  pounds  on  admission,  and 
said  he  had  lost  nine  pounds  in  weight  during  the  previous  nineteen 
days.  His  polyuria  had  apparently  commenced  suddenly  in  August, 
1913,  after  a  slight  operation  on  his  neck,  probably  the  removal  of 
an  enlarged  IjTiiphatic  gland  from  the  right  side.  This  operation 
did  not  prevent  him  making  a  long  railway  journey  on  the  same 
evening,  but  he  commenced  to  experience  great  thirst  (polydipsia) 
immediately  afterward,  and  since  then  he  had  continuously  suffered 
from  polydipsia  and  polyuria.  During  the  last  two  months  he  had 
had  a  cough  and  anorexia,  and  for  one  month  he  had  been  expec- 
torating mucopurulent  sputum. 

In  the  hospital  he  presented  the  physical  signs  of  pulmonary  and 
laryngeal  tuberculosis,  had  a  hectic  type  of  fever,  and  steadily  lost 
ground.  His  mucopurulent  sputum  swarmed  with  tubercle  bacilli. 
His  urine,  which  was  of  about  the  same  specific  gravity  as  ordinary 
tap-water,  pale,  clear,  and  free  from  albumin  and  sugar,  averaged 
about  10  liters  in  the  twenty-four  hours,  sometimes  more,  sometimes 
less.  On  one  occasion  the  daily  quantity  was  as  much  as  13,250  c.c. 
His  blood  serum  gave  a  negative  Wassermann  reaction  for  syphilis. 
His  brachial  systolic  blood-pressure  varied  between  90  and  115 
mm.  Hg.  His  pupils  were  equal  and  reacted  properly  to  light  and 
accommodation.  Ophthalmoscopic  examination  showed  nothing 
abnormal.  There  was  no  hemianopsia;  the  visual  fields  (both  for 
white  and  for  colors)  and  visual  acuity  were  normal  (Dr.  C.  ]Markus). 
Roentgen-ray  photographs  of  the  base  of  the  patient's  skull  (taken 
by  Dr.  James  Metcalfe)  seemed  to  show  that  there  was  no  enlarge- 
ment of  the  pituitary  fossa.  During  the  last  days  before  the  patient's 
death  (June  21,  1915)  the  average  amount  of  urine  was  less,  namely, 
about  (3000  c.c.  in  the  twenty-four  hours. 

Necropsy  and  Microscopic  Examination.  Both  lungs  were 
"stuffed  with"  miliary  tubercles;  there  were  no  cavities.  There 
was  tuberculous  laryngitis  (macroscopic  and  microscopic  examina- 
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tion).  The  heart,  pericardium,  and  aorta  showed  nothing  special. 
The  hver  was  not  enlarged,  but  looked  somewhat  fatty.  The  spleen 
was  slightly  enlarged,  measuring  12  x  8  x  4  cm.,  but  otherwise  by 
macroscopic  and  microscopic  examination  it  appeared  normal.  The 
kidneys,  suprarenal  glands,  and  thyroid  glands  likewise  appeared 
normal  (microscopic  as  well  as  macroscopic  examination) .  Nothing 
special  was  observed  in  the  pancreas,  alimentary  canal,  or  in  the 
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Fig.  1. — A  series  of  six  sections  of  the  pituitary  body  cut  parallel  to  each  other, 
on  a  vertical-sagittal  plane.  They  are  represented  diagrammatically  four  times 
their  natural  size.  The  three  in  the  upper  row  were  cut  to  the  left  of  the  middle 
line  and  the  three  in  the  lower  row  were  cut  to  the  right  of  the  middle  line.  The 
pair  marked  I  are  those  nearest  the  middle  line;  the  pair  marked  III  are  those 
farthest  from  the  middle  line;  while  the  pair  marked  II  were  cut  on  a  plane  between 
/  and  II.  In  these  sections  the  dotted  portions  represent  the  anterior  lobe  (pars 
glandularis),  while  the  rest  represents  the  posterior  lobe  (pars  nervosa).  The  two 
lateral  sections  (///)  consist  exclusively  of  posterior  lobe  substance,  while  in  /  and 
II  the  anterior  lobe  substance  is  almost  completely  surrounded  by  posterior  lobe 
substance.  The  dark  portions  in  the  posterior  lobe  substance  are  areas  of  the  yellowish- 
brownish  lipoid  cells.     (See  Figs.  2  and  3.) 

testis  or  epididymis  on  either  side.  There  were  some  enlarged 
lymphatic  glands  in  the  neck.  The  bone  marrow  of  the  head  and 
upper  part  of  the  shaft  of  the  left  humerus  was  examined  macro- 
scopically  and  looked  as  if  it  had  not  undergone  much  hemopoietic 
reaction.  The  spinal  cord  was  not  examined,  and  in  the  examination 
of  the  brain  nothing  abnormal  was  observed  excepting  with  regard 
to  the  pituitary  body. 
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The  Pituitary  Body.  At  the  necropsy  the  pituitary  fossa  was 
found  to  be  not  much  if  at  aU  enlarged,  but  the  posterior  lobe  of  the 
pituitary  body  appeared  abnormal,  and  the  whole  region  was 
removed  for  further  examination.  Several  sections  of  the  pituitary 
body  were  cut;  all  of  them  were  cut  parallel  to  each  other,  on  a 
vertical  sagittal  plane.  There  could  be  no  doubt  whatever  that 
the  posterior  lobe  (pars  nervosa)  was  relatively  enlarged  in  propor- 
tion to  the  anterior  lobe  (pars  glandularis).  The  posterior  lobe 
almost  completely  enclosed  the  anterior  lobe,  and  was  of  a  yellowish- 
brownish  color,  the  color  appearing  to  spread  right  into  the  posterior 
wall  of  the  pituitary  fossa.  Fig.  1  represents  diagrammatically  six 
of  the  sections  under  low  magnification  (four  times  the  natural  size) . 


Fig.  2. — A  drawing  of  a  section  of  the  pituitary  body  (magnified  15  times)  similar 
to  II  in  the  lower  row  of  Fig.  1.  The  substance  of  the  anterior  lobe,  which  has  the 
normal  glandular  structure,  is  almost  completely  surrounded  by  posterior  lobe  sub- 
stance, which  is  remarkable  for  containing  large  clumps  of  granular  cells. 

The  three  in  the  upper  row  were  cut  to  the  left  of  the  middle  line  and 
the  three  in  the  lower  row  were  cut  to  the  right  of  the  middle  line. 
The  pair  marked  /  are  those  nearest  (to  the  left  and  right  respec- 
tively of)  the  middle  line.  The  pair  marked  ///  are  those  farthest 
from  the  middle  line,  while  the  pair  marked  //  were  cut  on  a  plane 
between  /  and  ///.  In  these  sections  the  dotted  portions  represent 
the  anterior  lobe  (pars  glandularis)  while  the  rest  represents  the 
posterior  lobe  (pars  nervosa),  which  in  /  and  //  is  seen  to  almost 
completely  surround  the  anterior  lobe.  The  two  lateral  sections 
(///)  consist  exclusively  of  posterior  lobe  substance.  The  dark 
portions  in  the  posterior  lobe  are  areas  of  the  yellowish-brownish 
substance  which  has  given  the  posterior  lobe  its  decided  color. 
Fig.  2  is  a  drawing  of  a  section  similar  to  II  in  the  lower  row  of 
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Fig.  1,  but  under  considerably  higher  magnification  (magnified  15 
times).  The  substance  of  the  anterior  lobe  is  seen  to  present  the 
normal  glandular  structure,  but  the  posterior  lobe,  which  almost 
completely  surrounds  it,  is  remarkable  for  containing  large  clumps 
of  granular  cells.  Part  of  one  of  these  clumps  (from  a  section  stained 
with  Sudan  III),  magnified  300  times,  is  represented  in  Fig.  3,  so 
as  to  further  illustrate  the  nature  of  the  cells  in  question.  They  are 
rather  large  cells  with  small  nuclei,  which  stain  deeply  with  hema- 
toxylin. Their  cytoplasm  has  a  granular  appearance  and  many  of 
them  take  on  the  Sudan  III  coloration  very  well,  and  show  that  the 
granules  are  really  minute  droplets  of  a  lipoid  substance.    In  others 


Fig.  3. — ^A  drawing  from  one  of  the  clumps  (see  Fig.  2)  of  cells  in  the  posterior 
lobe  substance  of  the  pituitary  body  (magnified  .300  times).  The  cytoplasm  of  some 
of  these  cells  is  full  of  minute  lipoid  droplets  which  have  taken  on  the  Sudan  III 
stain  very  well.  The  cytoplasm  of  others  of  the  cells  is  rich  in  fatty  acid  crystals 
and  has  taken  on  the  Sudan  III  stain  relatively  badly. 

of  these  cells,  which  stain  less  well  with  Sudan  III,  the  cytoplasm 
appears  to  be  full  of  minute  crystals,  doubtless  fatty  acid  crystals  of 
some  kind;  and  probably  it  was  a  transformation  of  the  lipoid 
droplets  into  fatty  acid  crystals  that  caused  these  cells  to  take  on 
the  Sudan  III  stain  relatively  badly. 

We  think  that  these  cells,  which  are  possibly  of  neuroglial  origin, 
may  be  regarded  as  one  kind  of  "compound  granular  cells"  (Korn- 
chenzellen),  the  presence  of  which  in  considerable  numbers  forms  a 
feature  in  various  abnormal  conditions  of  the  central  nervous 
system.  Doubtless  the  lijjoid-containing  cells  in  question  gave  the 
posterior  lobe  substance  of  the  pituitary  body  in  the  present  case 
its  decided  yellowish-brownish  pigmentation,  which  reminded  one 
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of  the  color  of  the  cortex  of  suprarenal  glands  and  of  some  tumors  of 
suprarenal  cortical  origin. 

]Many  changes  in  the  pituitary  body  and  the  base  of  the  brain 
have  (as  we  pointed  out  at  the  commencement  of  this  paper)  been 
described  in  cases  of  diabetes  insipidus,  but  we  are  not  aware  that 
an  exactly  similar  change  to  the  one  observed  in  our  present  case 
has  as  yet  been  recorded.  It  is  impossible  to  avoid  the  conclusion 
that  the  changes  in  the  pituitary  body  in  the  present  case  were  in 
some  way  the  result  of  the  patient's  tuberculosis. 

In  conclusion,  we  have  to  thank  Mr.  S.  G.  Shattock,  Dr.  J.  C.  G. 
Ledingham,  and  Dr.  Kinnier  Wilson  for  very  kindly  helping  us  in 
the  examination  of  the  sections. 

Note. — In  producing  the  three  figures  the  original  drawings  have 
been  considerably  reduced,  Figs.  2  and  3  by  one-quarter  and  Fig.  1 
by  two-fifths.  The  printed  descriptions  are  therefore  no  longer 
correct  in  regard  to  the  question  of  magnification. 
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Fr.\ctures  and  Dislocations,  By  Kellogg  Speed,  S.B.,  M.D., 
F.A.C.S.,  Associate  in  Surgery,  Northwestern  University  ^Medical 
School;  Associate  Surgeon,  Mercy  Hospital;  Attending  Surgeon, 
Cook  County  Hospital,  Chicago,  111.  Pp.  888;  056  illustrations. 
Philadelphia  and  New  York:  Lea  &  Febiger,  1916. 

In  the  preparation  of  his  book  the  author  has  used  material  from 
his  o\^Ti  experience  and  culled  other  information  from  the  literature 
on  the  subject.  He  contends,  and  wisely,  that  intelligent  treatment 
of  fractures  and  dislocations  must  be  based  on  a  proper  conception  of 
the  pathology'  involved.  A  clear  conception  of  the  nature  of  the  bony 
injury  in  fractures  is  essential  and  this  can  be  had  only  -^nth  the  aid 
of  sufficiently  numerous  roentgen-ray  views.  These  views  the  author 
has  interpreted  in  his  book  by  making  careful  line  dra\\'ings  of  the 
fractures,  thus  obviating  the  possible  misinterpretation  so  common 
in  the  reading  of  a  fracture  plate.  He  does  not,  however,  lay  enough 
stress  upon  the  necessity  of  having  two  views  of  every  fracture. 
Such  illustrations  are  noticeably  lacking  especially  in  the  fractures 
of  the  upper  half  of  the  femur.  It  is  well  known  that  an  antero- 
posterior view  shows  frequently  good  position  when  a  lateral  view 
will  show  no  approximation  at  all. 

The  chapter  on  the  operative  treatment  of  fractures  is  very  inter- 
esting, instructive  and  up  to  date.  The  author  here  states  that 
bone  work  is  best  done  by  ex])erienced  surgeons  in  this  line  and  that 
strict  asepsis  must  be  obse^^•ed.  Perfectly  true,  but  such  surgeons 
are  made  by  experience  which,  unfortunately,  must  be  gained. 

The  use  of  the  Steinmann  nail  extension  is  spoken  of  and  advo- 
cated as  the  best  in  many  fractures  needing  extension.  The  A^Titer 
should,  however,  describe  the  removal  of  a  modern  Steinmann  nail 
which  unscrews  in  its  middle  thus  allowing  half  to  be  pulled  out  each 
side  and  not  necessitating  pulling  an  exposed,  .-supposedly  dirty  end 
through  the  tissues  and  bone. 

The  treatment  by  external  fixation  is  well  and  thoroughly  de- 
scribed but  could  be  improved  by  more  detail  as  regard  the  dressings 
and  splints.  More  illustrations  of  the  completed  final  dressing  would 
be  a  great  addition,  for  in  reality  after  the  reduction  this  is  the  im- 
portant feature  in  all  fracture  treatment.  There  are  many  splints, 
plaster  moulds  and   methods  of  fixation  and  traction  generally 
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unknown  that  could  well  be  incorporated  in  tins  excellent  work, 
preferably  presented  as  illustrations. 

The  book  is  thoroughly  well  WTitten  and  edited  and  is  unusually 
free  from  t\'pograi)hical  errors.  It  covers  the  subject  completely 
and  is  a  treatise  that  any  physician  or  surgeon  should  have  at  his 
command.  E.  L.  E. 


Venereal  Diseases.  A  ^Iaxual  for  Students  and  Practi- 
tioners. By  James  R.  Hayden,  M.D.,  F.A.C.S.,  Professor  of 
Urology  in  the  College  of  Physicians  and  Surgeons,  Columbia 
University,  New  York.  P'ourth  edition.  Pp.  365;  133  illustra- 
tions.    Philadelphia  and  New  York:  Lea  &  Febiger,  191G. 

The  fact  that  this  work  of  Hayden 's  on  venereal  diseases  has 
already  passed  through  three  editions  is  sufficient  testimonial  as  to 
its  merit  and  popularity.  This  new  edition  has  been  thoroughly 
revised  and  enlarged  and  the  subject  matter  brought  u])  to  date 
with  the  addition  of  numerous  new  illustrations. 

Dr.  Hayden  has  covered  the  subject  in  a  notably  clear  and  concise 
manner,  and  it  is  obvious  that  his  presentation  is  the  expression  of 
personal  experience.  Of  the  thirty-six  chapters,  eighteen  are  de- 
voted to  syphilis,  nine  to  gonorrhea,  and  nine  to  other  forms  of 
venereal  disease. 

It  occurs  to  the  critic  that  insufficient  and  disproportionate  space 
is  given  to  seminal  vesiculitis  as  comparefl  with  prostatitis;  also 
that  the  author  is  incredulous  of  the  value  of  epididymotomy,  at 
least  that  the  indications  and  contra-indications  are  not  satisfactorily 
drawn. 

Many  will  disagree  with  Hayden  relative  to  the  treatment  of 
acute  posterior  urethritis  by  injections  and  irrigations  by  using  a 
catheter.  Again,  in  view  of  the  generally  acknowledged  utility  of 
sera  and  bacterins  especially  in  gonorrheal  arthritis,  more  stress 
might  be  laid  on  therapy  by  these  agents,  including  a  statement  of 
the  technic  of  their  administration. 

We  do  not  agree  that  excision  of  the  chancre,  when  practicable, 
is  of  no  value,  and  that  so  soon  as  the  initial  lesion  of  syphilis  appears 
the  entire  system  is  infected  to  maximum  degree.  Contrary  to  the 
majority  opinion,  the  author  apparently  places  mercury  as  the  sheet 
anchor  in  the  treatment  of  syphilis,  as  the  description  of  its  admini- 
stration precedes  that  of  salvarsan  or  neosalvarsan.  We  would  also 
take  exception  to  the  statement  that  it  is  "not  worth  while  to  test 
the  complement  fixation  reaction  until  after  the  end  of  the  second 
year"  of  antisyphilitic  treatment. 

Considered  in  its  entirety,  this  book  is  most  admirable,  and  is  the 
most  practical  treatise  on  venereal  diseases  extant  for  the  use  and 
guidance  of  general  practitioners  and  students.  B.  A.  T. 


PERKIXS:   MANUAL  OF   OTOLOGY  901 

A  Text-book  of  Practical  Gynecology.  By  D.  Tod  Gilliam, 
]\I.D.,  Emeritus  Professor  of  Gynecology  in  Ohio  State  University 
College  of  ^Medicine,  and  Earl  M.  Gilliam,  M.D.,  Professor  of 
Diseases  of  Women  in  the  Ohio  State  University.  Fifth  revised 
edition.  Pp.  681;  366  illustrations.  Philadelphia:  F.  A.  Davis 
Company,  1916. 

The  mere  fact  that  this  book  is  now  in  its  fifth  edition  should 
be  prima  facie  evidence  that  it  has  merits  and  is  extensively  used. 
There  are  one  or  two  features  of  the  book,  however,  which  must 
bear  criticism.  It  is  surprising  to  note,  in  spite  of  the  fact  that  the 
book  is  just  off  the  press,  that  the  subject  of  radium  and  roentgen- 
therapy  is  not  even  mentioned.  The  general  arrangement  of  the 
book  shows  carelessness,  as  for  example  the  interposition  of  a 
chapter  on  upper  abdominal  surgery  between  two  chapters  on 
ovarian  conditions.  The  illustrations  might  have  answered  for  the 
first  edition  of  this  work,  but  we  certainly  expect  something  better 
than  crude  drawings  at  this  late  date.  The  chapter  on  the  urinary 
organs  is  antiquated  and  is  badly  in  need  of  revision.  In  short,  this 
text-book  in  its  present  state,  cannot  be  favorably  compared  with 
the  more  recent  contributions  to  the  subject.  F.  E.  K. 


Manual  of  Otology.  By  Cil\rles  Edwin  Perkins,  :\I.D., 
F.A.C.S.,  Professor  of  Clinical  Otology  in  New  York  University 
and  Bellevue  Hospital  Medical  College.  Pp.  445;  120  engrav- 
ings.    Philadelphia  and  Xew  York:  Lea  &  Febiger,  1916. 

For  a  text-book  for  students  and  practitioners,  as  this  Manual 
professes  to  be,  it  is  one  of  the  most  concise,  lucid,  and  thorough 
that  the  reviewer  has  seen,  and  it  might  with  propriety  and  profit  be 
studied  by  the  fairly  advanced  specialist  as  well,  as  it  gives  accurate 
scientific  information  concerning  all  of  the  more  common,  and  most 
of  the  rare  diseases  of  the  ear.  Especially  to  be  commended,  from 
the  stand-point  of  the  student,  are  the  early  chapters  on  anatomy, 
physiology,  and  methods  of  examination,  in  which  the  subjects  are 
treated  in  a  manner  different  from  the  somewhat  stereotyped  form  of 
most  manuals,  and  with  an  originality  in  text  and  illustration  that 
makes  an  intricate  study  both  clear  and  interesting.  While  the  work 
shows  largely  the  results  of  the  author's  personal  experience,  there 
is  a  commendable  absence  of  case  histories,  which  have  always 
seemed  to  the  reviewer  to  be  out  of  place  in  a  work  of  limited  size 
and  scope. 

One  of  the  most  interesting  and  instructive  features  of  the  book, 
perhaps,  is  the  space  devoted  to  diseases  of  the  internal  ear,  particu- 
larly of  the  vestibular  portion,  for,  through  the  recent  researches 
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of  well-known  workers,  the  part  this  organ  plays  in  modern  medical 
diagnosis  is  rapidly  becoming  prominent,  and  it  is  a  necessity  for 
anyone  professing  to  do  ear  work  to  at  least  understand  the  funda- 
mental laws  governing  the  spontaneous  and  induced  vestibular 
reactions,  their  relations  to  other  parts  of  the  body,  and  their  value 
in  differential  diagnosis.  Ver}'  wisely,  however,  the  author  has  not 
gone  into  the  fascinating  realm  of  cerebellar  localization,  which 
abstruse  subject  is  eminently  out  of  place  in  a  work  of  this  character. 

Dr.  Perkins'  descriptions  and  illustrations  of  operative  procedures 
are  all  that  could  be  desired,  and  the  reader  is  not  burdened  with 
several  different  methods  of  operating,  where  one  standardized  one 
will  suffice. 

]Many  of  the  excellent  illustrations  with  which  the  book  abounds 
are  from  photographs;  others  are  well  planned  schematic  representa- 
tions, and  the  accompanying  explanatory  text  is  very  clear.  All  are 
original.  Altogether  it  is  a  complete  and  practical  text-book,  full 
of  interest  and  instruction  for  anvone.  G.  M.  C. 


Care  and  Feeding  of  Infants  and  Children.  By  Walter 
Reeve  R.^msey,  M.D.,  Associate  Professor  of  Diseases  of  Chil- 
dren, University  of  Minnesota.  Pp.  290;  123  illustrations.  Phila- 
delphia: J.  B.  Lippincott  Company,  1916. 

This  book  is  WTitten  for  nurses.  A  nurse  who  studied  and 
retained  the  information  contained  between  its  covers  would  not 
only  be  better  informed  than  most  of  her  profession,  but  would  be 
quite  sure  to  know  more  about  babies  and  children  than  most 
physicians.  In  other  words  the  book  is  well  WTitten  and  thorough. 
The  chapters  are  logically  arranged,  and  good  judgment  is  used  in 
not  making  certain  ones  too  intricate.  The  illustrations  convey 
what  they  should  very  clearly,  and  are  well  selected.        A.  G.  M. 


Medical  and  Surgical  Reports  of  the  Episcopal  Hospital. 
Edited  by  Astley  P.  C.  Ashhurst,  M.D.  \^olume  III.  Pp. 
352;  126  illustrations.     Philadelphia:  Wm.  J.  Dornan,  1915. 

The  third  volume  of  the  Reports  of  the  Medical  and  Surgical 
Staff  of  the  Episcopal  Hospital  is  a  splendidly  constructed  and 
admirably  edited  example  of  what  a  hospital  report  should  be.  A 
hospital  report  of  this  type  is  meant  primarily  to  put  on  record  the 
work  that  is  done  in  the  hospital  and  to  report  cases  of  an  unusual 
t\^e  which  are  worthy  of  record,  but  which,  for  various  reasons, 
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would  not  be  placed  in  current  medical  periodicals.  This  is  what  has 
been  accomplished  in  the  present  volume.  Methods  of  diagnosis 
and  results  of  treatment  as  practised  in  the  Episcopal  Hospital  are 
reported  as  well  as  numerous  unusual  cases.  The  great  majority  of 
these  would  probably  not  see  the  light  of  cold  print  were  it  not  for 
the  hospital  report,  and  thereby  there  would  be  a  loss  to  the  medical 
world. 

The  editor  of  this  volume  is  certainly  deserving  of  much  praise. 
Probably  without  his  energetic  efforts  it  would  have  been  impossible 
to  have  secured  so  many  admirable  contributions;  it  is  certainly 
through  his  efforts  that  such  a  first-class  and  complete  publication 
has  been  achieved.  J.  H,  M.,  Jr. 


The  Basis  of  Symptoms.  The  Principles  of  Clinical  Patho- 
logy. By  Dr.  Ludolph  Krehl,  Ordinary  Professor  and  Director 
of  the  Medical  Clinic  in  Heidelberg.  Translated  from  the  seventh 
German  edition  by  A.  F.  Beifeld,  Instructor  in  Medicine,  North- 
western Medical  School,  with  an  introduction  by  A.  W.  Hewlett, 
Professor  of  Internal  Medicine,  University  of  Michigan,  Ann 
Arbor.  Pp.  517.  Philadelphia  and  London:  J.  B.  Lippincott 
Company. 

After  an  interval  of  nine  years,  Hewlett's  well-known  translation 
of  Krehl's  Clinical  Pathology  now  appears  in  a  third  English  transla- 
tion by  Beifeld  under  the  new  title  of  The  Basis  of  Symjjtoms.  The 
translator  states  that  the  change  was  made  in  order  to  emphasize  the 
immediate  relation  of  the  contents  to  clinical  medicine.  Neverthe- 
less, in  view  of  the  i)Oj)ularity  of  the  former  editions  and  the  close 
adherence  of  the  present  to  the  former  texts,  the  advantage  of  such  a 
change  of  titles  is  at  least  questionable.  In  other  particulars,  how- 
ever, the  translator's  service  is  excellent.  In  many  instances  his 
parenthetical  additions  alone  save  the  treatment  of  a  given  topic 
from  being  inadequate  and  antiquated,  and  it  is  only  a  pity  that  more 
care  was  not  observed  in  placing  the  German  text  in  better  harmony 
with  the  translator's  more  modern  view-point.  Examples  of  such 
valuable  inserts  can  be  found  in  the  discussions  on  the  origin  of  the 
heart  beat  (pages  53  and  54),  paroxysmal  tachycardia  (pages  57  and 
58),  auricular  fibrillation  (pages  65  and  66),  Fischer's  theory  of 
edema  (page  93),  the  cytodiagnosis  of  exudates  (page  94),  the  rela- 
tion of  the  hypophysis  to  adiposity  (page  318). 

The  twelve  chapters  treat  of  (1)  the  circulation;  (2)  the  blood; 
(3)  infection  and  immunity;  (4)  respiration;  (5)  digestion;  (6)  nu- 
trition and  metabolism;  (7)  disturbances  of  carbohydrate  mechan- 
ism; (8)  metabolism  of  the  purin  bodies;  (9)  constitutional  diseases 
and  diatheses;  (10)  fever;  (11)  secretion  of  urine;  (12)  nervous 
system.     One  regrets  the  absence  of  discussion  of  such  topics  as 
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auricular  flutter,  venous  blood-pressure,  blood-platelets  in  hemor- 
rhagic diseases,  acidosis  factors  in  dyspnea  and  kindred  subjects. 
The  references  which  were  formerly  at  the  bottom  of  each  page  have 
been  much  extended  and  collected  at  the  end  of  each  chapter.  The 
great  preponderance  of  German  citations  to  the  neglect  of  English- 
speaking  authorities  is  unfortunate,  though  hardly  unexpected.  A 
case  in  point  is  found  in  the  relationship  of  the  islands  of  Langerhans 
to  diabetes,  where  Weichselbaum  is  quoted  and  Opie's  work  omitted. 
The  illustrations  of  the  former  editions  have  been  removed,  so  that 
this  edition  only  contains  twelve  more  pages  than  does  the  second. 
As  the  earlier  editions  of  this  book  do  not  appear  to  have  been 
reviewed  in  this  Journal,  a  few  remarks  on  the  nature  of  the  work 
will  perhaps  not  be  considered  out  of  place.  As  both  of  its  English 
titles  imply,  it  is  an  attempt  to  "  interpret  the  various  pictures  ob- 
served in  the  clinic  from  the  stand -point  of  disturbed  physiology" 
and  "to  foster  a  more  definite  leaning  (by  the  clinician)  upon  the 
biological  sciences  in  general."  Perusal  of  any  one  of  the  twelve 
chapters  will  undeniably  foster  these  admirable  principles;  but  it  is 
also  true  that  the  various  branches  of  this  important  and  far-reaching 
subject  can  in  520  pages  necessarily  only  be  touched  upon  in  a 
cursory  if  not  superficial  manner.  He  would,  indeed,  be  doomed  to 
disappointment  who  felt  that  after  reading  the  chapter  on  the  cir- 
culation, for  instance,  he  had  really  covered  all  the  disturbances  in 
function  of  this  extensive  sj'stem.  As  a  text-book,  then,  of  an 
important  branch  of  medicine,  or  as  a  valuable  repository  of  patho- 
logico-physiological  facts,  the  book  leaves  much  to  be  desired;  as  a 
correlation  of  a  certain  number  of  clinical  symptoms  with  their 
pathological  causes  and  as  a  stimulus  to  the  "  functional  outlook  on 
disease,"  it  should  be  a  valuable  reminder  to  many  practitioners  and 
a  pleasant  review  to  a  still  wider  circle.  E.  B.  K. 


Diseases  of  Occupation  and  Vocational  Hygiene.  Edited  by 
George  M.  Kober,  ]\I.D.,  LL.D.,  Professor  of  Hygiene,  George- 
town University,  Washington,  D.  C;  President  of  the  Section  on 
Hygiene  of  Occupations,  XA^  International  Congress  on  Hygiene 
and  Demography;  Chairman  of  the  Section  on  Industrial  Hygiene 
of  the  American  Public  Health  Association  (1915);  Secretary  of 
the  Association  of  American  Physicians,  and  William  C.  Hanson, 
M.D.,  formerly  with  the  ^Massachusetts  State  Board  of  Health. 
Pp.  918;  42  figures.  Philadelphia:  P.  Blakiston's  Son  &  Co., 
1916. 

It  was  inevitable,  in  view  of  the  recent  awakening  in  this  country 
to  the  importance  of  vocational  diseases  and  hygiene,  that  a  com- 
prehensive text-book  upon  the  subject  should  appear.     Until  very 
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recently,  however,  this  has  been  impossible  on  account  of  the  paucity 
of  American  statistical  data.  The  publications  of  the  Transactions 
of  the  XV  International  Congress  on  Hygiene  and  Demography,  of 
the  latest  mortality  statistics  by  the  United  States  Census  Bureau, 
and  of  industrial  insurance  statistics  by  the  ^Metropolitan  Insurance 
Company  as  well  as  of  numerous  monographs  upon  special  investi- 
gations have  greatly  improved  this  situation.  Consequently,  it  has 
been  possible  for  Kober  and  Hanson  to  give  us  in  this  volume  the 
most  complete  and  authoritative  presentation  of  the  subject  yet 
submitted  to  the  English-speaking  public. 

It  is  really  tlu-ee  books  in  one.  The  first  one,  designated  Part  I, 
is  in  itself  a  system  of  the  diseases  of  occupation.  The  occupational 
intoxications  are  discussed  by  such  authorities  as  Thomas  ]\i.  Legge, 
Emery  R.  Hayhurst,  George  L.  Apfelbach,  Sir  Thomas  Oliver,  Harry 
Linenthal,  Alice  Hamilton,  Louis  Casamajor,  and  Ludwig  Teleky, 
yrivat  dozent  for  social  medicine  at  the  University  of  Vienna. 
Anthrax  and  the  relation  of  parasites  to  occupation  are  described  by 
Langdon  Frothingham  and  Bailey  K.  Ashford  respectively.  Com- 
pressed-air illness  is  presented  by  Seward  Erdman,  whose  name  is 
identified  with  the  investigation  of  those  cases  which  occurred  during 
the  construction  of  the  East  River  tunnels  in  New  York.  The  final 
one  of  the  specific  occupational  diseases,  that  of  diminished  atmos- 
phere, especially  as  seen  in  aviators,  is  most  interestingly  presented 
by  the  senior  editor. 

^  The  systemic  occupational  diseases,  including  the  dust  diseases 
of  the  lungs  and  diseases  of  the  blood,  circulatory  system,  and  kidneys 
are  covered  by  Sir  Thomas  Oliver  and  Thomas  S.  Lee.  One  of  the 
most  scientific  and  valuable  chapters  in  the  entire  volume  is  that 
upon  fatigue  and  occupation,  by  Fredric  S.  Lee,  who  is  the  recognized 
leader  in  this  line  of  research  in  this  country.  Chapters  upon  occu- 
pational affections  of  the  nose,  mouth,  throat,  eye,  ear,  and  skin  are 
presented  by  specialists  in  the  particular  fields  of  study.  Oliver 
closes  this  section  of  the  book  with  a  discussion  of  electrical  injuries 
and  electrical  shock. 

Part  II,  347  pages,  deals  with  the  etiology  and  prophylaxis  of 
occupational  diseases  in  general  and  with  vocational  hygiene  as 
related  to  the  processes  which  are  injurious  to  health.  It  is  con- 
tributed almost  entirely  by  Dr.  Kober,  and  will  be  of  interest  to 
employers,  employees,  public  health  officials,  and  indeed  all  those 
interested  in  the  prevention  of  occupational  hazards.  There  is  also 
included  in  this  part  of  the  book  the  list  of  industrial  poisons  which 
was  edited  by  the  permanent  advisory  council  of  hygiene  of  the  Inter- 
national Association  for  Labor  Legislation.  It  covers  54  poisons, 
giving  for  each  the  branches  of  industry  in  which  the  poisoning 
occurs,  the  mode  of  entrance  into  the  body,  and  the  symptoms  of 
poisoning.     There  are  other  valuable  tables  in  this  section. 

Part  III  has  to  do  with  the  relation  of  clinics,  statistics,  govern- 
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mental  study,  and  legislation  to  occupational  diseases.  Among  its 
most  interesting  chapters  are  those  of  Luigi  Devoto,  professor  and 
director  of  the  ^Nlilan  Clinic,  the  first  clinic  established  for  occupa- 
tional diseases,  upon  the  purposes  and  accomplishments  of  that 
clinic,  and  of  Frederic  L.  Hoffman  upon  the  mortality  from  tubercu- 
losis in  dusty  trades.  A  chapter  by  George  C.  \Yhipple,  of  the 
Massachusetts  Institute  of  Technology,  upon  the  uses  and  fallacies 
of  statistics  will  be  appreciated  by  all  v.'ho  are  not  familiar  with  the 
technical  difficulties  of  statistical  data.  This  part  of  the  book  is 
planned  to  be  of  special  help  to  those  called  upon  to  investigate  the 
relations  of  occupation  to  disease.  T.  G.  M. 


Medical  Clinics  of  Chicago.    Vol.  II,  Xos.  1  and  2.    Philadel- 
phia and  London:  W.  B.  Saunders  Company,  1916. 

TJie  Medical  Clinics  of  Chicago  have  now  completed  their  first 
year  of  active  publication  and  are  starting  out  on  the  second,  appar- 
ently with  no  decrease  in  vigor  and  considerable  improvement  in 
general  character.  The  first  number  of  the  new  volume  contains 
several  important  and  interesting  clinics,  and  likewise  one  or  two 
which  might  have  well  been  omitted.  Comparisons  are  odious,  but 
it  would  be  unfair  not  to  mention  certain  contributions  in  this 
number:  Dr.  Brophy  gives  a  splendid  medicodental  discussion  on 
Oral  Infection,  Dr.  Abt  discusses  most  completely  the  Feeding  of 
the  Normal  Baby,  and  Dr.  Edwards  gives  a  well-prepared  lecture 
on  the  Use  of  Digitalis. 

The  second  number  of  the  second  volume  is  likewise  interesting 
and  instructive.  Dr.  Portis  has  a  very  interesting  but  rather  in- 
complete clinic  on  Syphilis  of  the  Stomach.  Dr.  Abt's  article  can 
be  again  selected  for  special  commendation,  as  well  as  that  of  Dr. 
Biefeld. 

Taking  ever^•thing  into  consideration  it  can  be  said  that  the 
clinics  are  showing  a  healthy  improvement,  but  there  are  still 
criticisms  which  may  be  made  and  which  have  been  made,  and  which 
still  hold  good,  but,  on  the  whole,  they  present  a  novel  method  of 
giving  to  a  larger  class  of  physicians  a  most  valuable  course  in  clinical 
medicine.  J.  H.  M.,  Jr. 
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The  Vaccine  Treatment  of  Asthma,  in  Bengal. — L.  Rogers  {Prac- 
titioner, 191G,  xcvi,  573)  reports  a  series  of  13  eases  of  bronchial  asthma 
treated  with  autogenous  vaccine.  Cultures  were  made  on  glycerin- 
agar  tubes  from  freshly  obtained  sputum,  two  tubes  being  inoculated 
from  a  single  loopful,  and  about  six  tubes  used  in  each  examination  to 
ensure  some  of  the  colonies  being  well  separated.  On  the  following 
day,  subcultures  were  made  from  the  fine  pneumococcal  and  strepto- 
coccal-like  colonies,  a  number  of  them  being  taken  up  so  as  to  get  as 
many  strains  as  possible  in  the  tubes  used  for  making  the  vaccine. 
Occasionally  the  culture  consisted  so  purely  of  fine  colonies  that  the 
vaccine  could  be  prepared  from  the  primary  culture,  but  this  was 
exceptional.  If  the  subculture  was  a  thin  one,  it  was  smeared  over  the 
surface  with  a  platinum  loop  and  reincubated  until  a  uniform  thin 
layer  of  growth  was  obtained.  Five  cubic  centimeters  of  sterile  salt 
solution  w^ere  added  to  each  tube,  which  was  then  heated  to  from  56° 
to  60°  for  one  hour;  0.5  per  cent,  of  carbolic  acid  was  added,  and  after 
mixing  well  the  fluid  was  put  up  in  doses  of  0.5  and  1  c.c.  The  first 
dose  was  0.5  c.c,  which  usually  contained  about  50,000,000  organisms. 
If  no  febrile,  but  only  a  slight  local  reaction  occurred,  a  dose  of  1  c.c. 
was  given  in  five  days  and  repeated  weekly.  Occasionally  it  wa^ 
necessary  to  increase  the  dose  to  2  c.c.  The  organisms  present  varied 
considerably  in  different  cases,  while  some  of  the  vaccines  were  mixed 
cultures  of  more  than  one  variety  of  coccus.  INIost  frequently  diplococci 
wxre  found  in  the  largest  numbers  and  sometimes  nearly  in  pure 
culture.  They  w^ere  nearly  always  Gram-positive  and  sometimes 
capsulated.  Streptococci  were  also  commonly  present,  and  were  some- 
times the  predominating  organisms.      The  cultural  characteristics  of 
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the  organisms  were  not  studied  for  lack  of  time.  Cures  are  reported 
in  a  number  of  instances,  the  largest  being  of  two  and  a  half  years' 
duration.  All  but  two  of  the  patients  showed  decided  benefit,  and  in 
these  the  treatment  was  discontinued  before  it  could  be  given  a  fair 
trial. 


The  Etiology  of  Epidemic  Poliomyelitis. — E.  C.  Rosexow,  E.  B. 
TowxE  and  G.  W.  Wheeler  (Jour.  Am.  Med.  Assn.,  1916,  Ixvii,  1202) 
report  results  of  their  recent  investigations  of  epidemic  poliomyelitis 
in  a  preliminary  note.  They  have  made  a  bacteriological  study  of 
throats,  tonsils,  blood,  spinal  fluid,  the  central  nervous  system,  and 
other  tissues  in  cases  of  acute  poliomyelitis  in  the  present  epidemic 
both  in  Rochester,  Minn.,  and  in  New  York  City,  with  particular 
reference  to  the  infecting  power  of  the  bacteria  isolated.  They  isolated 
a  peculiar  polymorphous  streptococcus,  often  in  large  numbers,  from 
the  throat,  from  material  expressed  from  tonsils,  and  from  abscesses 
in  tonsils  of  a  large  series  of  cases  of  epidemic  poliomyelitis.  They  also 
obtained  similar  organisms  from  the  ventricular  fluid  after  death  and 
from  blood  during  life  in  one  instance  but  not  from  the  spinal  fluid. 
In  twelve  consecutive  cases  of  poliomyelitis  which  came  to  autopsy 
in  New  York,  they  obtained  this  same  organism  from  the  brain  and 
cord  and  from  the  intervertebral  ganglia  and  lymph  nodes  in  some  of 
the  cases.  This  confirmed  the  results  of  Mathers  in  his  studies  of  the 
brain  and  cord.  The  polymorphous  streptococcus  produces  on  aerobic 
blood-agar  plates  fine,  dry,  non-adherent,  slightly  green  colonies  which 
may  show  a  hazy  zone  of  hemolysis  after  forty-eight  hours.  The 
cultural  characteristics  vary  with  the  conditions  of  artificial  growth 
employed.  Involution  forms  may  occur.  One  of  the  striking  char- 
acteristics of  this  organism  appears  to  be  the  fact  that  with  changes 
in  its  artificial  medium  it  becomes  transformed  from  a  relatively  large 
coccus  to  an  extremely  minute  organism  resembling  the  globoid  bodies 
described  by  Flexner  and  Xoguchi.  After  filtration  of  cultures  through 
Berkefeld  X  filters  a  growth  can  be  obtained  from  the  filtrate,  and  in 
suitable  medium,  the  large  forms  may  be  obtained  from  this  material 
which  originally  contained  only  the  small  globoid  bodies.  Paralysis 
with  lesions  in  the  central  nervous  system  has  been  produced  in  guinea- 
pigs,  rabbits,  dogs,  cats,  and  monkeys  by  intravenous  or  intracerebral 
injection,  with  this  peculiar  streptococcus  from  practically  all  of  the  .52 
cases  of  acute  poliomyelitis.  Furthermore,  it  has  been  produced  by 
injecting  the  emulsions  of  pus  expressed  from  tonsils,  emulsions  of 
extirpated  tonsils  and  emulsions  of  the  brain.  It  has  also  followed 
injection  of  the  primary  mixed  culture  containing  chiefly  the  peculiar 
streptococcus,  and  by  injection  of  the  pure  cultures  from  throats, 
from  material  expressed  from  tonsils,  and  from  the  abscesses  in  tonsils 
Vemoved  from  living  patients  and  necropsy  cases.  Similar  results 
have  been  secured  from  cultures  obtained  from  the  brain  and  cord. 


Lead  Poisoning  from  Projectiles  Retained  in  the  Body. — M.  Loeper 
and  G.  Verpy  (Progres  7ned.,  1916,  xl,  81)  report  studies  on  16 
patients  carrying  old  lead  projectiles  embedded  in  their  tissues. 
The  authors  had  observed  symptoms  which  they  found  difficult  to 
explain,  i.  e.,  hypertension,  albuminuria  and  cylindruria,  constipation 


SUEGERY  909 

and  colic,  and  anemia.  Suspecting  that  the  patients  might  be  suffering 
with  a  latent  saturnism,  they  made  chemical  examinations  of  their 
urines,  and  in  six  of  the  sixteen  they  demonstrated  the  presence  of 
lead.  The  lead  was  found  to  the  amount  of  0.5  to  1  mg.  per  liter  of 
urine,  or  an  excretion  of  more  than  1  mg.  daily.  The  intestinal  and 
nervous  symptoms  they  could  not  relieve,  but  in  three  cases  the  al- 
buminuria (0.5,  0.75,  and  3  gm.  per  liter  respectively)  disappeared 
completely  within  two  to  three  weeks  after  removal  of  the  lead  '.:)ullet, 
and  lead  could  no  longer  be  found  in  the  urine.  Likewise,  they  had 
under  observation  two  patients  with  anemia  (2,800,000  and  3,200,000 
red  blood  cells  respectively)  in  whose  erythrocytes  basophilic  granula- 
tion was  observed.  These  patients  were  also  benefited  by  extraction 
of  lead  bullets.  The  authors  believe,  therefore,  that  lead  bullets  or 
bits  of  shrapnel,  which  are  not  causing  trouble  locally,  may,  never- 
theless, be  responsible  in  some  cases  for  toxic  effects  whose  nature, 
should  be  suspected. 

Experimental  Studies  in  the  Etiology  of  Acute  Epidemic  Polio- 
myelitis.— J.  W.  NuzUxM  and  M.  Herzog  {Jour.  Am.  Med.  Assn.,  1916, 
Ixvii,  1205)  report  bacteriological  studies  of  the  recent  epidemic  of  acute 
poliomyelitis  in  Chicago.  All  of  their  material  was  obtained  from  the 
Cook  County  Hospital.  They  have  obtained  a  Gram-positive  micro- 
coccus from  the  tissues  of  the  central  nervous  system,  tonsils,  mesenteric 
lymph  glands,  and  from  the  cerebrospinal  fluid  obtained  during  life. 
Cultures  of  this  organism,  when  injected  in  monkeys,  produced  the 
typical  clinical  and  pathological  picture  of  acute  poliomyelitis.  Definite 
flaccid  paralysis  has  been  produced  in  dogs  and  in  many  young  rabbits. 
The  organism  grows  better  aerobically  than  anaerobically.  Anaerobic 
cultures  in  fluid  mediums  were  passed  through  Berkefeld  filters  V, 
and  inoculations  of  the  filtrate  into  suitable  mediums  produced  a 
growth  of  the  larger  form  of  the  organism  seen  in  aerobic  cultures.  In 
the  tissues  from  the  central  nervous  system  of  poliomyelitic  material 
preserved  in  50  per  cent,  sterile  glycerin,  this  same  micrococcus  was 
alive  after  a  period  of  thirty-five  days,  and  could  be  cultivated  in  pure 
culture  on  suitable  mediums. 


SURGERY 


UNDER  THE   CHARGE    OF 

T.   TURNER  THOMAS,   M.D., 

ASSOCIATE    PROFESSOR    OF    APPLIED    ANATOMY    AND    ASSOCIATE    IN    SURGERY    IN    THE 

UNIVERSITY    OF    PENNSYLVANIA;    SURGEON    TO    THE    PHILADELPHIA    GENERAL 

HOSPITAL   AND    ASSISTANT    SURGEON    TO    THE    UNIVERSITY    HOSPITAL. 


The   Surgical  Treatment  of  Perforated  Ulcer  of  the   Stomach.— 

WiLENSKY  {Ann.  S^irg.,  1916,  Ixiv,  403),  says  that  the  ideal  method  of 
operative  treatment  would  comprise  the  closure  of  the  perforation 
plus  some  procedure  for  the  cure  of  the  underlying  ulceration.     The 
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feasibility  of  doing  anything  further  than  a  purely  life-saving  meastire 
is  determined  by  the  general  condition  of  the  patient  at  the  time  of  the 
operation  and  by  the  extent  and  degree  of  the  associated  peritonitis. 
Nineteen  cases  were  operated  on  for  this  condition.  All  were  between 
twenty-five  and  forty-five  years  of  age.  Xine  died  (47  per  cent.). 
The  absolute  indications  for  the  addition  of  gastro-enterostomy  to 
the  closure  of  the  perforation  at  the  primary  operation  are  given  as 
follows:  (1)  Stenosis  of  the  pylorus  or  duodenum,  which  may  result 
from  old  or  recent  peripyloric  or  periduodenal  adhesions.  (2)  To 
safeguard  the  stitches.  (3)  When  the  perforation  is  only  packed  or 
drained,  gastro-enterostomy,  with  unilateral  exclusion  of  the  area  of 
perforation,  is  the  only  safe  way  of  preventing  the  formation  of  a 
duodenal  fistula.  The  development  of  such  a  condition  (and  if  nothing 
is  done  for  its  prevention  it  will  almost  invariably  develop)  is  a  most 
serious  end,  in  the  great  majority  of  the  cases,  a  fatal  lesion.  Gastro- 
enterostomy also  offers  the  following  advantages:  (1)  It  facilitates  the 
early  nutrition  of  the  patient.  (2)  It  exerts  a  favorable  influence  upon 
the  underlying  ulcerated  condition.  (3)  It  diminishes  the  danger  of 
subsequent  hemorrhage  or  perforation  in  coexisting  ulcers  and  favors 
the  healing.  The  following  objections  have  been  made  to  the  addition 
of  a  gastro-enterostomy  at  the  primary  operation:  (1)  It  prolongs  the 
operation  and  adds  to  the  shock.  (2)  It  spreads  infection  to  uninvolved 
portions  of  the  general  peritoneal  cavity  and  into  the  lesser  peritoneal 
sac.  (3)  Gastro-enterostomy  is  not  necessary  because,  in  the  first 
place,  it  does  not  always  cure  the  underlying  condition;  and,  in  the 
second  place,  patients  recover  from  the  ulcer  without  it.  (4)  The 
performance  of  a  gastro-enterostomy  at  the  primary  operation  adds 
to  the  mortality.  Of  Wilensky's  series,  9  died;  of  these  3  had  had 
gastro-enterostomy  made  at  the  primary  operation.  Of  these  3,  1  died 
of  shock,  1  of  pneumonia  on  the  seventh  day,  and  the  third  died  on  the 
thirty-third  day  from  a  perforation  of  a  coexisting  ulcer.  Of  8  patients 
treated  by  simple  closure,  5  died.  Of  10  patients  treated  by  closure  and 
immediate  gastro-enterostomy,  3  died.  Of  1  patient  treated  by  tampon- 
ade, 1  died.  Wilensky  believes  that,  excluding  the  moribund  cases, 
gastro-enterostomy  is  a  most  valuable  procedure,  not  only  as  a  help  in 
securing  the  closure  of  the  perforation,  but  also  as  a  measure  directed 
toward  the  underlvine:  condition. 


A  Report  of  Nine  Consecutive  Operations  for  Perforated  Gastric 
and  Duodenal  Ulcers. — Shea  (Ann.  Surg.,  1916,  Ixiv,  410)  says  that 
all  of  the  cases  recovered.  When  seen  early  the  diagnosis  is  easy.  A 
positive  diagnosis  before  operation  was  made  in  8  cases.  The  most 
pronounced  and  characteristic  symptom  was  pain — sudden,  violent, 
and  continuous.  The  abdomen  was  flat,  retracted,  and  the  rigidity 
board-like.  The  facial  expression  showed  great  distress  and  the  res- 
pirations were  shallow  and  rapid.  In  5  cases  the  patient  vomited,  but 
this  greatly  increased  rather  than  lessened  the  distress.  SLx  patients 
gave  a  history  of  gastric  disturbance,  3  gave  no  history  of  gastric 
trouble  whatever.  On  opening  the  abdomen,  when  the  perforation 
was  found,  the  opening  was  cauterized  with  the  actual  cautery,  a 
purse-string  inserted,  which,  when  drawn  tight,  readily  closed  the 
opening.  In  all  cases  drainage  was  provided.  ^Yhen  there  was  con- 
siderable escape  of  fluid,  the  pelvis  as  well  as  the  local  site  of  perforation 


SURGERY  ■  911 

was  drained.  Contrary  to  the  procedure  of  many  operators,  no  attempt 
was  made  to  perform  immediate  gastro-enterostomy,  because  it  was 
thought  the  added  shock  would  prove  detrimental  in  many  cases,  and 
also  because  it  was  felt  that  many  cases  of  gastric  ulcer  recover  after 
perforation.  It  is  noteworthy  that  the  majority  of  the  patients  re- 
mained free  from  subsequent  gastric  di3turbanc::'S  after  treatment. 


The  Interpretation  of  Functional  Renal  Tests  with  Special  Reference 
to  the  Significance  of  Minimal  Excretion  of  Phthalein  and  Indigo- 
carmin. — Beer  {Ann.  Surg.,  1916,  Ixiv,  ^34)  says  that  the  last  word 
in  functional  renal  tests  is  still  far  off.  The  practical  value  of  these 
tests  becomes  more  and  more  evident  as  one  succeeds  in  improving 
the  interpretation  of  the  facts  elicited.  In  research  along  these  lines 
one  encounters  puzzling  contradictions,  and  it  will  take  much  more 
work  to  explain  many  of  them.  Why  a  given  kidney  {e.  g.,  a  case  of 
ureter  stone)  secretes  more  urea  than  its  mate,  but  fails  to  excrete 
indigo-carmin  while  its  mate  does  it  normally,  or  why  a  patient  dies  of 
uremia  while  the  phthalein  output  is  normal  or  almost  normal,  illustrate 
some  of  the  perplexities  that  one  encounters.  The  important  practical 
point  in  Beer's  work  is  to  arrive  at  an  understanding  of  the  significance 
of  zero  or  minimal  excretions.  From  a  study  of  17  cases,  he  concluded 
that:  Extrinsic  causes  (usually  obstructive  in  character)  may  lead  to 
permanent  symmetrical  renal  damage,  evidenced  by  minimal  or  zero 
excretion  of  phthalein  or  indigo-carmin  associated  usually  with  high 
blood  urea  and  high  incoagulable  nitrogen  blood  content.  Operation 
in  these  cases  will  be  of  no  permanent  benefit,  and  even  the  slightest 
(in  one  case  the  passing  of  a  cystoscope)  may  bring  on  a  fatal  uremia. 
Similar  extrinsic  causes  may  lead  temporary  renal  damage  evidenced 
by  the  same  phenomena.  Operation  in  these  cases,  particularly  after 
adequate  preliminary  treatment,  will  be  rarely  followed  by  uremia. 
These  two  wholly  different  types  of  cases  can  be  differentiated  by 
removal  of  the  usual  causative  factor,  i.  e.,  relief  of  the  obstruction, 
either  by  use  of  indwelling  catheter,  of  regular  catheterization,  or  by 
preliminary  cystostomy  under  local  anesthesia  or  gas.  If  the  case  is 
of  the  first  type,  no  marked  change  in  the  renal  output  will  result, 
whereas  if  the  case  is  of  the  second  type,  the  renal  output  will  regu- 
larly improve.  A  similar  low  combined  output  may  be  caused  reflexly 
(inhibitive  or  toxic)  by  more  or  less  extensive  disease  of  one  kidney, 
while  the  other  kidney  is  adequate  and  improves  in  its  function  after 
removal  of  its  diseased  mate  or  after  relief  of  the  pathological  condition 
in  its  mate.  A  low  combined  output  may  also  be  due  to  bilateral 
intrinsic  causes  and  improvement  in  these  cases  is  possible  only  after 
operative  attack  on  the  kidneys,  or  the  kidney,  if  single,  under  an 
anesthetic  which  has  no  injurious  effect  on  the  diseased  parenchyma 
and  provided  no  severe  wound  infection  or  other  septic  complications, 
etc.,  which  overtax  this  parenchyma,  develop. 

The  Treatment  of  Genital  Tuberculosis  in  the  Male.— Cunningham 
{Hurg.,  Gynec.  and  Oh.Ht.,  191G,  xxxiii,  3825)  says  that  the  material  upon 
which  his  communication  is  based  is  from  the  postmortem  and  clinical 
data  of  the  Boston  City  Hospital;  the  Long  Island  Hospital,  where 
there  is  a  large  tuberculosis  camp;  private  cases;  and  a  survey  of  the 
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literature.  In  4250  autopsy  records  he  found  35  instances  of  tuber- 
culosis of  the  epididymis,  the  most  common  lesion  of  the  genital  tract 
to  be  observed  clinically,  in  which  a  microscopical  examination  as  well 
as  a  gross  description  of  the  condition  of  the  prostate  and  vesicles  is 
recorded.  He  found  86  clinical  cases  of  tuberculous  epididymitis.  A 
consideration  of  the  literature,  both  postmortem  and  clinical,  shows 
that  tuberculosis  of  the  genital  tract  in  the  male,  is  most  common  in  the 
epididymis,  and  from  the  epididymis  the  disease  extends  along  the  vas, 
either  by  continuity  or  lymphatics  to  the  vesicles  and  prostate.  The 
postmortem  and  clinical  findings  show  that  the  great  majority  of  cases 
of  genital  tuberculosis  have  active  tuberculosis  elsewhere  in  the  body, 
the  infection  in  the  genito-urinary  tuberculosis  being  a  secondary  one. 
It  must  be  considered  that  the  majority  of  cases  of  tuberculous  epididy- 
mitis have  tuberculosis  of  the  vesicles  and  prostate  on  the  corresponding 
side,  whether  the  condition  can  be  demonstrated  by  physical  examina- 
tion or  not.  Cases  of  genital  tuberculosis  often  have  associated  tuber- 
culosis of  the  bladder  and  kidney,  and  a  cystoscopic  examination  with 
catheterization  of  the  ureter  should  be  a  rotation  procedure,  in  each 
case,  before  the  possibility  of  such  associated  infection  can  be  eliminated. 
In  the  opinion  of  Cunningham,  the  best  treatment  for  the  local  con- 
dition, in  most  instances,  is  to  remove  the  scrotal  focus  by  epididy- 
mectomy  or  castration,  and  this  should  be  followed  by  injecting  the  vas 
with  a  dram  of  crude  carbolic  acid,  with  the  hope  of  eradicating  the 
disease  from  the  genital  tract.  The  destruction  of  the  local  focus  is 
but  the  first  step  in  the  process  of  immunizing  the  patient  against  fresh 
outbreaks  of  the  disease;  and  the  hygiene  and  tuberculin  should  be 
made  use  of  indefinitely,  as  they  serve  further  to  aid  in  a  rational  way, 
the  immunizing  power  of  the  body  against  remaining  lesions. 


Perforation  in  Typhoid  Fever.  —  Eddy  {Surg.,  Gynec.  and  Obst., 
1916,  xxxiii,  451),  from  a  report  of  one  case  and  an  extensive  study  of 
the  literature,  concludes  that:  While  perforation  varies  greatly  in 
different  epidemics,  about  12  per  cent,  of  the  total  death-rate  is  due  to 
this  complication.  Perforation  occurs  in  about  3  per  cent,  of  all  cases 
treated.  It  is  relatively  infrequent  in  children.  Statistics  show  that 
80  per  cent,  of  total  perforations  occur  in  the  lower  ileum.  The  majority 
of  cases  perforate  during  the  second  and  third  week.  Diarrhea  is  an 
important  factor  in  its  production.  Acute  abdominal  pain  in  the 
course  of  typhoid  should  always  be  taken  seriously.  The  sudden  rise 
of  blood-pressure  is  positive  evidence  of  perforation,  while  an  unchanged 
pressure  is  not  of  negative  value.  The  importance  of  a  careful  study  of 
the  blood  cannot  be  overestimated.  The  welfare  of  the  patient  depends 
upon  our  ability  to  differentiate  between  the  symptoms  of  perforation 
and  those  of  the  resulting  peritonitis.  The  treatment  of  perforation 
is  surgical,  and  the  death-rate  is  in  inverse  ratio  to  the  length  of  time 
allowed  to  elapse  before  operation.  Opiates  are  indicated  as  soon  as 
perforation  has  taken  place  and  should  be  continued  until  the  peritonitis 
has  become  well  localized. 


The  Treatment  of  Fractures  by  Nail  Extension. — Dyas  (Surg.,  Gynec. 
and  Obst.,  1916,  xxxiii,  478),  on  the  basis  of  five  cases  treated  by  this 
method  and  a  study  of  the  literature,  says  that  Steimann's  nail  exten- 
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sion  in  the  treatment  of  fractures  is  less  dangerous  than  the  radical 
open  operation.  It  enables  the  surgeon  to  exert  the  maximum  amount 
of  traction  while  using  the  minimum  area  for  the  attachment  of  the 
traction  apparatus.  It  will  Ijring  about  a  reduction  of  the  deformity 
in  old  cases  where  other  methods  fail.  The  technic  is  not  difficult 
and  can  be  mastered  by  anyone.  Therefore  the  method  is  practical 
and  can  be  used  by  the  entire  profession.  It  gives  access  to  wounds  in 
compound  fractures,  permits  of  infrequent  dressings,  and  does  away 
with  unclean,  infected  fixation  apparatus.  The  apparent  brutality 
of  the  procedure  is  not  real  as  the  patients  suffer  no  more  by  this 
traction  than  by  any  other  method.  The  danger  of  infection  is  less 
than  the  danger  of  an  open,  radical  operation.  Hemorrhage  may  occur 
but  can  always  be  readily  controlled  by  enlarging  the  incision  and 
tying  off  the  bleeding  point. 


THERAPEUTICS 


UNDER   THE   CHARGE    OF 

SAMUEL  W.   LAMBERT,   M.D., 

PHOFESSOK    OF    CLINICAL   MEDICINE    IN    THE    COLLEGE    OF    PHYSICIANS   AND 
SURGEONS,    COLUMBIA    UNIVERSITY,    NEW   YORK. 


Splenectomy  in  Pernicious   Anemia. — Lee,   Minot  and  Vixcext 

(Jour.  Am.  Med.  Assn.,  1916,  Ixvii,  719)  give  their  findings  regarding 
the  mode  of  action  of  splenectomy  as  a  therapeutic  procedure — par- 
ticularly with  regard  to  its  effect  in  stimulating  the  bone  marrow  to 
produce  new  blood.  They  believe  that  splenectomy  in  pernicious 
anemia  has  in  nowise  a  specific  stimulating  effect  on  any  one  portion 
or  any  one  function  of  the  bone  marrow.  It  apparently  acts  grossly 
on  all  portions,  though  the  effects  are  seen  at  different  periods  of  time 
in  relation  to  the  operation.  They  attribute  the  temporary  improve- 
ment in  pernicious  anemia  after  splenectomy  to  two  factors:  (1)  an 
associated  diminution  in  the  blood  destruction;  and  (2)  the  associated 
increase  in  activity  of  the  bone  marrow.  They  do  not  attempt  to 
explain  the  precise  mechanism  by  which  splenectomy  brings  about  an 
increased  activity  of  the  marrow.  Certain  stimulating  effects  after 
splenectomy  are  seen  almost  immediately,  as  in  the  case  of  the  increase 
in  the  polymorphonuclear  leukocytes.  The  increase  in  the  platelets 
tends  to  occur  somewhat  later,  and  the  main  increase  of  the  reticulated 
cells,  when  it  occurs,  seems  to  be  inaugurated  still  later.  This  effect 
on  the  part  of  the  bone  marrow  which  forms  red  cells  is  much  more 
difficult  to  bring  about  and  also  is  slower.  Splenectomy  seems  to 
result  in  the  greatest  stimulation  of  the  bone  marrow  of  any  known 
therapeutic  measure.  It  acts  on  the  whole  bone  marrow  and  not  only 
on  the  portion  that  forms  red  cells.  However,  splenectorpy  does  not 
alter  the  essential  course  of  the  disease.  While  more  constant  stimulat- 
ing effects  are  seen  after  splenectomy,  yet  they  can  roughly  parallel 
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any  individual  case  of  bone  marrow  stimulation  after  splenectomy 
with  a  case  of  bone  marrow  stimulation  that  occurred  either  sponta- 
neously or  after  transfusion.  It  is  evident  that  from  splenectomy  one 
can  attain  stimulation  but  once.  Transfusion,  while  perhaps  of  less 
constant  and  of  less  active  effect,  has  two  great  advantages.  It  is 
relatively  simple  and  can  be  repeated  a  number  of  times.  Transfusion 
does  not  modify  the  destructive  agencies  at  work  in  pernicious  anemia. 
These  considerations  must  be  carefully  weighed  in  advising  any  thera- 
peutic procedures  in  this  disease. 


The  Use  of  Emetin. — Reid  (Bost.  Med.  and  Surg.  Jour.,  1916,  clxxv, 
375)  says  that  the  predominant  use  of  emetin  is  in  the  treatment  of 
amebic  dysentery,  and  the  history  of  the  empirical  use  of  ipecac,  com- 
bined with  the  demonstration  of  the  specific  amebicidal  action  of 
emetin,  places  its  use  here  on  a  solid  footing.  In  using  emetin  in 
dysentery  it  is  important  to  recall  that  if  there  is  to  be  any  benefit, 
it  will  usually  appear  early,  ordinarily  by  the  third  or  fourth  day. 
Emetin  seems  specific  in  direct  proportion  to  the  acuteness  of  the 
attack.  Chronic  dysentery  and  ameba  carriers,  as  a  rule,  are  influ- 
enced by  emetin  directly,  although  even  here  there  are  certain 
favorable  reports.  Emetin  has  also  a  very  definite  use  in  the  pre- 
suppurative  stage  of  amebic  abscess  of  the  liver.  After  actual  abscess 
formation,  emetin  may  be  a  valuable  adjuvant  to  surgical  treatment. 
Emetin  has  been  advocated  lately  for  the  treatment  of  pyorrhea. 
It  will,  without  doubt,  cure  the  amebic  infection  found  associated 
with  pyorrhea  but  definite  proof  that  amebfe  are  the  cause  of  pyorrhea 
is  still  lacking.  The  use  of  emetin  as  a  remedy  for  hemoptysis  in  pul- 
monary tuberculosis  apparently  originated  in  France.  Certain  clinical 
observations  seem  to  justify  the  belief  that  emetin  is  a  useful  drug  in 
hemoptysis  but  the  treatment  is  entirely  empirical  and  does  not  rest 
upon  any  solid  foundation.  Emetin  has  been  tried  and  recommended 
for  a  great  variety  of  diseases  but  very  few  of  its  other  applications 
will  l)ear  the  test  of  careful  experimentation.  It  has  proved  serviceable 
in  the  treatment  of  certain  other  diseases  caused  by  animal  parasites, 
especially  protozoons,  but  the  chief  use  of  emetin  is  dependant  upon 
its  amebicidal  action. 


Peripheral  Neuritis  following  Emetin  Treatment  of  Amebic  Dysen- 
tery.— ^YILGORE  (Bost.  Med.  (lud  Surg.  Jour.,  1916,  clxxv,  380j  reports 
seven  cases  of  peripheral  neuritis  following  the  use  of  emetin  in  amebic 
dysentery.  He  says  that  peripheral  neuritis  after  emetin  is  not 
uncommon.  The  symptoms  most  commonly  met  with  in  postemetin 
neuritis  are  muscular  pain  and  weakness,  usually  most  pronounced  in 
the  legs,  sometimes  going  on  to  paresis.  The  neuritic  symptoms  often 
develop  after  the  emetin  injections  have  been  stopped,  and  may  grow 
progressively  worse  for  some  time,  with  no  more  administration  of  the 
drug.  The  total  amount  of  emetin  necessary  to  produce  neuritis 
varies  greatly.  The  prognosis  is  good;  the  symptoms  clear  up  gradually, 
usually  over  several  weeks,  leaving  no  traces  apparent.  Experiments, 
made  by  Wilgore,  suggest  that  peripheral  neuritis  may  be  produced 
in  healthy  dogs  by  emetin. 
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Three  Cases  of  Entameba  Histolytica  Infection  Treated  with  Emetin 
Bismuth  lodid. — Law  and  Dobell  {Lancet,  191G,  cxci,  319;  say  that 
evidence  deri\'ed  from  their  own  cases  and  from  cases  reported  by  Dale 
has  convinced  them  that  emetin  bismuth  iodid  is  far  inore  efficacious 
than  emetin  hydroclilorid,  given  hypodermically,  in  removing  the  cysts 
from  the  feces  of  chronic  carriers.  The  authors  recommended  giving 
the  remedy  in  a  single  dose  of  three  grains — this  representing  a  little 
more  than  one  grain  of  emetin — once  a  day  with  the  evening  medl,  and 
never  on  an  empty  stomach,  as  was  customary  with  ipecac.  Such  a 
dose  is  to  be  given  on  five  successive  days — and  the  full  course  of  treat- 
ment recommended  is  twelve  doses  of  three  grams  each.  One  dis- 
advantage is  that  this  new  emetin  compound  produces  much  more 
disagreeable  symptoms  than  emetin  hydroclilorid  given  by  the  needle. 
Nausea,  vomiting  and  diarrhea  were  the  untoward  symptoms  pro- 
duced. Three  cases  are  reported  in  detail  as  types  of  amebic  infection 
for  which  method  of  gi\'ing  emetin  is  recommended. 


Late  Results  of  Splenectomy  in  Pernicious  Anemia. — Krumbhaar 

{Jour.  Am.  Med.  Assn.,  1916,  Ixvii,  72.3)  says  that  the  striking  improve- 
ment that  has  been  shown  to  follow  removal  of  the  spleen  in  such  diseases 
as  hemolytic  jaundice  and  Banti's  disease  has  naturally  led  to  an  exten- 
sion of  this  clinical  procedure  to  allied  conditions.  In  1913  three 
investigators,  Eppinger,  Decastello  and  Klemperer,  working  independ- 
ently, applied  splenectomy  to  the  relatively  common  and  grave  disease, 
pernicious  anemia.  It  is  interesting  that  Eppinger  was  led  to  adopt 
this  procedure  by  observing  after  splenectomy  a  diminished  output 
of  urobilin  and  other  evidences  of  decreased  hemolysis.  Decastello, 
on  the  other  hand,  had  noted  the  improvement  that  followed  splenec- 
tomy in  the  related  conditions,  hemolytic  jaundice  and  Banti's  disease; 
whereas  Klemperer  was  influenced  by  the  clinical  observation  that 
splenectomy  for  such  conditions  as  rupture  of  the  spleen  was  in  some 
instances  eventually  followed  by  polycythemia.  Krumbhaar  reviews 
critically  the  reported  cases  of  splenectomy  as  a  therapeutic  measure 
for  pernicious  anemia  in  order  to  determine  how  valuable  splenectomy 
has  thus  far  proved  to  be  in  pernicious  anemia.  Of  the  153  patients 
studied,  19.6  per  cent,  died  within  six  weeks;  a  distinct  improvement 
in  the  clinical  condition  and  in  the  blood  picture  occurred  in  64.7  per 
cent.,  and  no  improvement  in  15.7  per  cent.  The  rather  high  post- 
operative mortality  (practically  20  per  cent.)  may  be  due  to  poor 
choice  of  cases  in  the  early  series.  As  a  much  greater  proportion  of  the 
more  recent  cases  has  survived  the  operation,  the  true  postoperative 
mortality  is  probably  much  less  than  20  per  cent.  Of  the  individuals 
who  showed  improvement  shortly  after  operation,  nearly  two-thirds 
of  the  total  number,  a  large  number  have  failed  to  maintain  this  im- 
provement, or  have  since  died  in  a  relapse  or  from  intercurrent  disease. 
Although  a  few  have  continued  in  good  condition  during  the  period  of 
observation  (over  two  years),  in  no  case  can  it  be  said  that  a  cure  has 
been  effected,  and  the  blood  of  these  individuals  continues  to  show  many 
of  the  characteristic  signs  of  pernicious  anemia.  On  account  of  the 
improvement  that  follows  splenectomy,  it  would  appear  to  be  not  only 
a  justifiable,  but  in  many  cases  an  advisable,  procedure;  but  in  no 
case  shoukl  a  cure  be  promisefl  or  the  operation  undertaken  except 
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under  the  most  favorable  conditions.  The  best  results  are  obtained 
if  the  operation  is  preceded  by  one  or  more  transfusions,  and  those 
patients  who  relapse  after  operation  may  still  be  greatly  helped  by 
transfusion.  Whether  or  not  transfusions  would  have  produced  ec^ually 
good  results  in  the  absence  of  splenectomy  is  a  question  that  cannot  at 
present  be  decided.  The  most  favorable  results  may  be  expected  in 
individuals  who  have  not  passed  the  fifth  decade  in  whom  the  disease 
has  not  progressed  for  more  than  a  year,  and  who  have  a  relatively 
good  blood  picture  (that  is,  an  anemia  that  is  not  of  too  extreme  a 
degree  or  of  the  steady,  progressive  type).  Individuals  with  enlarged 
spleens  have  done  better  than  those  in  whom  the  spleen  was  small  or  of 
normal  size,  as  have  also  those  suffering  from  an  anemia  characterized 
by  excessive  hemolysis.  The  opposite  of  these  conditions  should  be 
considered  as  unfavorable  factors,  as  should  also  the  existence  of  spinal 
cord  symptoms  or  the  presence  of  an  aplastic  bone  marrow. 


PEDIATRICS 


UNDER  THE   CHARGE    OF 

THOMPSON  S.  WESTCOTT,  M.D.,  and  FREDERICK  O.  Vv'AAGE,  M.D., 

OF    PHILADELPHIA. 


A  Case  of  Egg-poisoning  (Anaphylaxis). — Edleston  (Practitioner, 
vol.  xcvii,  No.  4)  reports  a  well-marked  case  of  egg  anaphylaxis,  first 
noticed  at  the  age  of  twelve  months.  The  first  attack  began  after  taking 
a  few  teaspoonfuls  of  custard  pudding.  The  symptoms  were  those  of 
an  acute  gastritis  with  frequent  vomiting.  She  was  given  albumen 
water  and  rapidly  collapsed.  All  food  was  then  withdrawn,  and  later 
chicken  broth  was  substituted,  under  which  treatment  she  soon 
recovered.  Eggs  in  every  form  were  avoided  after  this,  but  on  several 
occasions  when  given  accidently,  the  symptoms  have  usually  been  as 
follows:  The  child  complains  of  feeling  ill,  and  wants  to  lie  down;  the 
pupils  dilate,  and  vomiting  follows.  In  some  attacks  chemosis  of  the 
conjunctivae  supervenes.  Urticaria  has  occurred  in  some  of  the  attacks. 
On  one  occasion,  while  standing  near  her  mother,  who  was  beating  an 
egg  on  a  plate,  a  splash  of  egg  flew  into  her  eye.  This  was  followed  by 
rapid  swelling,  so  that  the  eye  could  not  be  opened,  but  no  other  symp- 
toms of  poisoning  followed.  The  child  is  now  eleven  years  old,  and  is 
still  as  sensitive  as  ever  to  the  poison. 


A  Case  of  Prolonged  Hyperpyrexia  in  a  Child  with  a  Mid-brain 
Tumor. — Tirxer  {Brit.  Jour.  Child.  Dis.,  September,  1916j  reports 
an  unusual  instance  of  prolonged  hyperpyrexia  associated  with  a  tumor 
in  the  mid-brain.  The  child,  aged  one  year  and  six  months,  was 
admitted  to  the  hospital  with  the  provisional  diagnosis  of  meningitis. 
There  was  opisthotonos,  squint,  and  convulsions  on  the  day  of  admis- 
sion.    Hydrocephalus  was  present,  the  fontanelle  being  very  tense. 
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Temperature  was  103°  on  admission,  pulse  172,  and  respirations  60. 
About  two  and  a  half  ounces  of  clear  colorless  fluid  was  withdrawn  by 
lumbar  puncture,  under  great  pressure.  The  fluid  showed  no  increase  in 
albumin;  no  cells  were  seen,  and  the  cultures  were  sterile.  The  child 
lived  for  thirty  days  after  admission,  in  a  state  of  extreme  rigidity. 
Limibar  puncture  was  repeated  twice,  the  cells,  mostly  mononuclears, 
being  more  numerous  than  normal.  The  AVassermann  reaction  was 
negative.  There  was  a  low  grade  optic  neuritis.  The  temperature  was 
the  most  remarkable  feature  of  the  case.  For  a  period  of  ten  days  it 
showed  very  great  variation;  once,  or  jometimes  twice  during  twenty- 
four  hours  it  would  rise  to  105°,  106°  or  107°,  and  then  rapidly  falls 
so  that  in  eight  to  twelve  hours  it  would  be  normal  or  subnormal.  The 
maximum  was  reached  one  morning  at  7  a.m.  when  the  axillary  tem- 
perature was  109°,  and  the  rectal  111°.  Postmortem  a  solid  rounded 
tumor  was  found  situated  in  the  mid-line  in  the  region  of  the  corpora 
quadrigemina.  It  did  not  hivolve  the  pons,  optic  thalarai,  or  the 
cerebellum,  but  was  pressing  forward  into  the  aqueduct  of  Sylvius, 
causing  a  block,  with  resulting  distention  of  the  third  and  lateral 
ventricles.  Microscopically  the  section  of  the  tumor  showed  it  to 
consist  of  numbers  of  round  cells,  uniform  in  size,  with  but  little  inter- 
cellular substance.  In  parts  the  growth  had  undergone  cystic  degenera- 
tion, leaving  a  hyaline  material  without  cell  element:  The  author  was 
unable  to  find  a  similar  case  recorded  in  the  literature,  and  apart  from 
the  terminal  hyperpyrexia  of  cerebral  lesions,  there  is  no  mention  to 
be  found  of  anv  such  condition  occurring  in  cases  of  cerebral  tumor. 


The  Bacteriology  of  the  Urine  in  Healthy  Children  and  those  Suffer- 
ing from  Extra-urinary  Infections. — Beeler  and  Helmholz  {Am.  Jour. 
Bis.  Child.,  October,  1916)  report  their  bacteriological  findings  of 
catheterized  specimens  of  urine  taken  from  thirty  girl  infants  and  from 
thirty-one  girls  over  two  years  of  age.  In  118  specimens  of  carefully 
catheterized  urine  from  these  61  girls,  61  were  sterile  and  57  contained 
bacteria.  Of  those  from  normal  infants,  13  were  sterile  and  1 1  contained 
bacteria.  Of  those  from  extra-urinary  infections  in  patients  under 
two  years  of  age,  none  were  sterile  and  24  contained  organisms.  In 
those  from  girls  over  two  years,  38  were  sterile  and  22  contained  bacteria. 
The  number  of  bacteria  found  in  the  urine  of  children  under  two  years 
was  considerably  larger  than  in  those  over  two  years.  This  may 
be  explained  by  the  fact  that  in  the  older  children  one  can  cleanse 
the  urethral  orifice  much  easier  than  in  the  infant  and  introduce  the 
catheter  directly  into  the  urethra.  The  bacterial  flora  was  practically 
the  same  in  both  series.  Gram-positive  cocci  and  diphtheroid  organisms 
predominating,  the  former  being  present  in  practically  every  case  in 
which  any  organisms  were  found.  In  no  instance  were  Gram-negative 
bacilli  found  in  such  numbers  in  both  specimens  that  it  seemed  probable 
that  it  was  more  than  an  accidental  contamination  from  the  urethra. 
The  conclusions  the  authors  draw  are,  (1)  that  organisms  of  the  colon 
bacillus  group  are  not  normal  inhabitants  of  the  female  urethra;  (2) 
that  in  extra-urinary  infections  occurring  in  the  first  two  years  of  life 
the  colon  group  of  bacilli  are  frequently  found  in  the  urethra  (one- 
third  of  the  cases) ;  (3)  that  in  girls  over  two  years  of  age  the  urine  is 
almost  free  of  organisms,  and  in  their  series  entirely  free  from  bacilli 
of  the  colon  group  (eighteen  normal,  twelve  other  infections). 
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OBSTETRICS 


UNDER  THE   CHARGE    OF 

EDWARD   P.   DAVIS,   A.M.,   M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,     PHILADELPHIA 


Modern  Obstetric  Surgery. — Muxro  Kerr  (Brit.  Med.  Jour.,  July 
15,  1916)  has  recently  published  a  third  edition  of  his  book  on  mid- 
wifery. This  book  gives  an  excellent  account  of  modern  obstetric 
surgery  from  the  English  standpoint.  Where  tetanic  contraction  of 
the  uterus  occurs  in  complicated  labor,  the  question  arises  as  to  what 
method  of  delivery  is  safest  for  mother  and  child.  To  the  obstetrician, 
Cesarean  section  in  clean  cases  where  the  child  is  living,  suggests  itself 
as  the  best  method  of  treatment.  Where,  however,  the  case  is  not 
clean,  or  suspected,  a  full  dose  of  morphin  and  atropin  are  first  given, 
followed  by  an  interval  of  rest,  and  then  delivery  by  craniotomy. 
Fibroid  tumors  complicating  pregnancy  must  be  managed  in  accordance 
with  the  size  and  location  of  the  tumor  and  other  conditions  present. 
Wherever  possible  enucleation  is  preferred.  Upon  one  important 
subject  the  author  speaks  with  decision.  Appendicitis  during  preg- 
nancy, labor,  or  the  puerperal  period  is  considered  a  highly  dangerous 
complication.  The  author  would  treat  all  such  cases  on  strictly  surgical 
lines  without  regard  to  the  existence  of  pregnancy.  In  this  the  reviewer 
fully  agrees,  and  his  opinion  is  based  on  experience  and  clinical  obser- 
vations. While  the  proposition  to  enlarge  the  pelvic  girdle  by  operation 
is  in  some  respects  attractive,  the  procedure  has  a  limited  field  of 
usefulness,  but  it  is  only  in  exceptional  cases  that  good  results  will  be 
obtained.  One  of  the  most  difficult  problems  for  the  obstetrician  is 
the  management  of  a  case  requiring  delivery  by  section  where  the 
cliild  is  alive  and  the  mother  infected.  Shall  one  choose  craniotomy 
upon  the  living  child  or  shall  one  deliver  by  section  followed  by  hys- 
terectomy? The  author  is  convinced  that  craniotomy  should  some- 
times be  chosen  even  though  the  child  is  alive.  He  raises  the  question 
whether  hysterectomy  really  saves  mother  and  child.  He  believes 
that  we  do  not  save  mothers,  for  the  maternal  mortality  from  hysterec- 
tomy and  craniotomy  in  infected  cases  is  almost  identical.  A  few 
children  are  saved  by  hysterectomy,  but  young  mothers  may  be 
sterilized  who  losing  the  first  child  might  subsequently  produce  several 
others.  The  flaw  in  this  argument  lies  in  the  fact  that  Kerr  has 
evidently  not  left  the  stump  of  the  septic  uterus  outside  the  peritoneal 
cavity  in  treating  these  infected  cases.  Hysterectomy,  followed  by 
dropping  of  the  septic  stump,  has  a  very  considerable  mortah'ty  from 
sepsis,  while  hysterectomy  followed  by  leaving  the  stump  outside  the 
peritoneal  cavity,  whether  it  be  stitched  into  the  tissues  or  held  by  a 
clamp,  has  a  very  low  mortality.  For  the  various  kinds  of  extra- 
peritoneal section  and  section  through  a  peritoneal  fistula  he  has  no 
praise.  He  has  had  no  experience,  believes  that  this  method  has  no 
advantage  over  classical  section,  and  will  disappear  and  be  forgotten 
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unless  experience  shows  that  the  scar  in  the  lower  segment  is  much 
stronger  than  the  one  in  the  upper  part  of  the  body  of  the  uterus. 
One  would  scarcely  expect,  in  the  present  condition  of  affairs,  an  opera- 
tion largely  perfected  in  Germany  to  be  popular  with  a  British  obstet- 
rician. The  author  regards  vaginal  Cesarean  section  as  an  operation 
of  great  value,  but  used  too  freely.  Up  to  the  twenty-fifth  week  of 
pregnancy  it  is  the  best  way  of  rapidly  emptying  the  uterus,  after 
the  abdominal  route  is  preferred.  Vaginal  section  should  never  be 
chosen  in  placenta  previa.  The  author  would  perform  abdominal 
Cesarean  section  in  placenta  pre\'ia  in  elderly  primiparse  with  active 
bleeding,  undilated  cervix,  and  viable  child.  Despite  the  recent  litera- 
ture upon  the  subject,  in  accidental  hemorrhage  the  author  clings  to 
the  tampons  where  the  membranes  are  intact,  and  the  bleeding  exter- 
nal, but  what  he  would  do  when  the  placenta  separates  "^'ith  retained 
blood,  is  not  clear.  He  does,  however,  condemn  the  use  of  the  bags, 
the  Bossi,  and  similar  dilators.  He  admits  that  in  concealed  hemor- 
rhage section  may  be  necessary,  and  prefers  vaginal  operation.  In 
the  field  of  English  obstetrics  Kerr's  book  is  easily  the  best  upon 
obstetric  surgery,  and  we  welcome  a  new  edition  and  learn  vdih  great 
interest  the  views  of  this  author. 


The  State  and  the  Birth  Rate.^The  ciuestion  of  what  can  be  done 
to  prevent  a  falling  birth  rate  has  been  recently  studied  l)y  the  authori- 
ties of  the  British  Empire,  and  the  local  government  board  has  recently 
received  the  report  of  the  commission  appointed  to  inc^uire  into  the 
decline  of  the  birth  rate  of  England.  In  the  London  letter  to  the 
Journal  of  the  American  Medical  Association,  dated  July  3,  1916,  and 
published  in  the  Journal  for  July  29,  1916,  it  is  stated  that  this  report 
advised  that  the  sale  of  certain  drugs  widely  used  for  the  purpose  of 
abortion  should  be  made  illegal.  Measures  must  also  be  taken  to 
lessen  the  ravages  of  venereal  disease.  The  most  difficult  problem  con- 
sists in  educating  the  public  opinion  to  condemn  effectively  vice  which 
brings  about  disease.  It  is  also  necessary  to  improve  the  living  condi- 
tions and  adjust  the  burdens  of  taxation  for  that  class  of  the  popula- 
tion capable  of  producing  the  best  children,  and  caring  properly  for 
them.  The  large,  and  socially  valuable  middle  class  should  receive 
especial  attention  from  this  standpoint.  It  is  also  urged  that  immi- 
gration to  healthy  portions  of  foreign  possessions  be  encouraged,  and 
the  taxation  should  be  adjusted  as  to  bear  least  heavily  upon  those  who 
are  rearing  families. 


An  Infant  Mortality  Rate  of  Zero. — A  commimity  in  which  the  infant 
mortality  has  been  reduced  to  zero  presents  much  of  interest  in  view 
of  the  increased  value  at  present  attributed  to  infant  life.  In  a  paper 
pul)lished  in  the  London  Lancet,  May  6,  1916,  Moore,  an  English  medi- 
cal health  officer,  learned  that  Villiers-le-Duc,  a  little  commune  in 
the  south  of  F'rance,  had  an  infant  mortality  rate  of  zero  for  ten  years. 
This  seemed  incrediljle,  but  on  applying  to  the  French  Academy  of 
^Medicine,  official  documents  showed  that  between  1893  and  1903  no 
child  under  one  year  of  age  had  died  in  this  commune,  and  no  mother 
had  died  in  childbirth.  The  infant  mortality  for  the  preceding  ninety 
years  had  been  from  20  per  cent,  to  30  per  cent,  except  from  1854 
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to  1863,  when  it  fell  to  15  per  cent.  During  this  time  a  mayor  was 
elected  who  was  interested  in  public  health  and  the  care  of  children, 
and  although  not  a  physician  he  did  his  utmost  for  the  health  of  the 
people.  The  low  death  rate  just  described  has  been  obtained  by  the 
son  of  the  former  mayor,  who  studied  medicine  to  obtain  knowledge 
with  which  to  carry  out  plans  for  the  welfare  of  the  people.  In  this 
commune  every  pregnant  woman,  married  or  unmarried,  who  needs 
help  can  apply  to  the  village  authorities,  and  must  do  so  before  the 
seventh  month.  The  patient  may  select  a  competent  midwife,  who 
must  examine  her,  and  if  albuminuria,  abnormal  presentation,  or 
other  abnormalities  be  discovered  the  midwife  must  notify  the  village 
authorities,  who  then  causes  the  patient  to  select  a  physician.  If  the 
patient  remains  in  bed  six  days  after  her  confinement  she  has  an  allow- 
ance from  the  village  for  her  expenses  for  each  day.  Mothers  or  nurses 
who  can  show  a  healthy  nursing  child  a  year  old  are  entitled  to  munici- 
pal grants.  Other  regulations  were  .made  providing  for  the  steriliza- 
tion of  milk  and  the  welfare  of  infants  placed  out  to  nurse.  It  is  true 
that  these  statistics  are  obtained  in  a  small  village  with  simple  rural 
conditions,  nor  are  the  statistics  available  of  the  population,  number 
of  births,  and  changes  in  population  due  to  immigration.  These  facts 
make  the  statistics  less  valuable  and  others  more  accurate.  They  are, 
however,  still  interesting,  and  the  simple  regulations  enforced  and  their 
success  are  certainly  suggestive. 


The  Internal  Secretion  of  the  Pancreas  in  its  Relation  to  Pregnancy. 

— Falco  {Annali  di  osfetricia,  Xo.  1,  1916)  has  made  researches  upon 
animals  in  the  pregnant  condition,  extirpating  the  pancreas  and  then 
studying  the  condition  of  the  animal.  He  finds  that  the  removal  of 
the  pancreas  seems  to  diminish  somewhat  the  growth  in  function  and 
activity  of  the  cells  in  Langhan's  layers  of  the  syncytium.  The  extir- 
pation of  the  pancreas  does  not  cause  pregnancy  to  terminate,  nor 
does  it  produce  glycosuria.  It  naturally  produces  the  symptoms  of 
pancreatic  diabetes.  This  does  not  seem  to  influence  the  internal 
secretion  of  the  fetal  pancreas,  as  evidently  the  abnormal  products 
formed  in  the  mother's  body  are  disposed  of  by  the  fetus  and  by  the 
placenta.  The  placenta  evidently  has  an  important  part  in  the  disposi- 
tion of  physiological  products  in  the  mother  and  fetus. 


Viburnum  Prunifolium  to  Prevent  Abortion. — In  recent  numbers  of 
the  Journal  of  the  American  Medical  Association  has  appeared  the  tes- 
timony given  in  a  suit  brought  against  the  Journal  in  which  various 
statements  are  made  concerning  the  efficiency  of  viburnum  in  pre- 
venting or  checking  abortion.  The  reader  of  these  conflicting  state- 
ments must  judge  for  himself.  So  far  as  the  reviewer's  experience 
goes  he  has  no  positive  and  accurate  evidence  that  viburnum  prevents 
or  stimulates  uterine  contraction,  or  prevents  or  stimulates  abortion. 
He  has  used  it,  but  always  in  compounds  with  other  drugs  whose  actions 
are  well  known.  So  far  as  his  experience  goes  two  medicinal  substances 
lessen  or  prevent  contraction  of  the  uterus.  One  comprises  that  class 
acting  as  sedatives  to  the  general  nervous  system,  of  which  bromide 
of  sodium  is  a  good  example.  The  other  is  opium,  the  most  reliable 
drug  which  we  possess  in  preventing  uterine  contraction  and  lessening 
its  vigor. 
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Carcinoma  of  the  Uterus  in  a  Child.  —A  most  remarkable  case  of 
adenocarcinoma  of  the  uterus  occurring  in  a  child  two  and  a  half  years 
of  age  has  been  reported  by  Adams  (Brit.  Jour.  Child.  Bis.,  1916,  xiii, 
266).  The  parents  were  healthy,  and  this  was  their  first  child.  It 
appeared  healthy  and  well  nourished,  but  for  three  weeks  before  admis- 
sion to  the  hospital  there  had  been  a  bloody  vaginal  discharge,  increasing 
in  amount.  There  was  no  pain,  but  the  mother  had  noted  some  fulness 
of  the  abdomen;  on  examination  a  palpable  tumor  was  found  in  the 
hypogastrium,  lying  apparently  between  the  bladder  and  rectum.  At 
operation  a  rounded,  cystic  growth,  the  size  of  half  a  tennis  ball,  was 
found  obscuring  the  position  of  the  uterus.  A  portion  of  the  mass  was 
removed,  but  it  was  too  adherent  to  permit  of  complete  extirpation. 
The  vaginal  hemorrhage  reappeared  shortly  after  the  operation,  gradu- 
ally increasing  in  amount;  the  child  lost  ground  steadily,  and  died  in 
two  months.  At  autopsy  a  large  mass  was  found  occupying  the  centre 
of  the  pelvic  cavity,  closely  adherent  to  the  bladder  and  rectum,  repre- 
senting the  uterus,  which  was  in  large  part  transformed  into  breaking- 
down  tumor  tissue.  Histologically  it  proved  to  be  a  carcinoma  appar- 
ently arising  from  the  glandular  epithelium  of  the  corpus  uteri.  At 
one  point  the  growth  had  penetrated  the  bladder  wall.  Unfortunately 
the  author  presents  no  illustration  of  either  the  gross  or  microscopic 
appearances  of  this  remarkable  specimen. 


Radium  Treatment  of  Uterine  Cancer. — Practically  all  reports  upon 
this  subject  from  this  country  must  be  considered  as  more  or  less  pre- 
liminary at  present,  as  very  few  workers  can  report  cases  of  five  years' 
standing  or  longer;  it  is  well,  however,  that  results  should  be  recorded 
from  time  to  time  as  the  work  in  various  clinics  progresses,  provided 
the  reports  are  modified  as  time  goes  on.  Taken,  therefore,  purely  in 
the  light  of  a  preliminary  report,  a  recent  short  paper  by  J.  and  J.  L. 
Ransohoff,  of  New  York  {Ann.  Surg.,  1916,  Ixiv,  298),  presents  some 
exceedingly  encouraging  results  so  far,  none  of  their  cases  having  been 
followed  for  more  than  two  years,  however.  They  report  having  used 
radium  in  2.5  cases  of  uterine  carcinoma;  of  these,  11  appear  clinically 
well,  3  of  these  having  been  followed  for  two  years,  the  remainder  for 
periods  of  six  months  to  almost  two  years.  Of  these  11  cases,  8  were 
inoperable,  and  3  were  operable  from  a  technical  stand-point,  but 
because  of  other  conditions  operation  was  considered  inadvisable. 
Even  in  the  cases  where  a  clinical  cure  was  not  obtained,  some  benefit 
was  obtained  in  every  instance,  the  experience  of  these  authors  in  this 
respect  having  been  apparently  more  fortunate  than  that  of  most  other 
workers  with  radium,  nearly  all  of  whom  report  a  certain  percentage 
of  cases  in  whom  not  only  no  benefit,  but  even  some  apparent  harm, 
is  seen  following  treatment.    The  authors  report  a  couple  of  instances 
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in  which  there  was  ahiiost  magical  disappearance  of  extensive  vaginal 
masses,  with  correspondingly  great  improvement  in  the  patient's 
general  condition.  In  a  few  instances  the  patients  have  complained 
of  pain  in  the  rectum,  sometimes  quite  severe,  coming  on  subsequent 
to  radium  treatment.  The  authors  suggest  that  this  may  be  due  to 
the  formation  of  scar  tissue,  though  this  they  cannot  definitely  demon- 
strate. They  advise  very  strongly  against  attempting  radical  operation 
in  cases  clinicallv  cured  bv  radium. 


Cystitis  in  Elderly  Women. — Under  the  title  "Cystitis  Senilis  Femi- 
narum,"  Charlton  (Surg.,  Gynec.  and  Obst.,  1916,  xxiii,  371)  calls 
attention  to  a  condition  which  he  considers  to  be  an  important  clinical 
entity,  but  which  has  received  very  little  attention  in  the  literature, 
namely  a  peculiar  type  of  cystitis,  presenting  characteristic  cystoscopic 
changes,  and  occurring  with  very  few  exceptions  in  elderly  primiparse. 
The  history  is  usually  that  a  woman  well  past  the  menopause,  mother 
of  several  children,  in  fairly  good  general  health,  gradually  begins  to 
notice  undue  frequency  of  urination,  with  burning  and  tenesmus.  There 
is  no  acute  onset,  but  from  time  to  time  there  may  be  severe  exacerba- 
tions, causing  marked  impairment  of  the  general  health.  Such  sharp 
attacks  may  persist  for  weeks,  followed  by  months  of  comparative 
comfort.  The  urine  may  show  a  moderate  amount  of  mucus,  with 
some  pus,  but  is  never  grossly  thick  and  ropy.  Bacterial  findings  have 
been  entirely  inconstant,  and  the  tubercle  bacillus  does  not  appear  ever 
to  be  the  causative  factor.  The  author  believes,  therefore,  that  it  is 
probably  not  due  to  a  specific  infection,  but  is  a  condition  developing 
after  many  different  bacterial  onslaughts  in  bladders  already  weakened 
by  the  process  of  senile  decay.  He  has  found  that  almost  without 
exception  the  condition  is  common  to  the  bladder,  vagina,  and  rectum 
simultaneously.  The  vaginal  changes  are  those  of  ordinary  senile 
vaginitis.  The  rectal  mucosa  varies  in  its  appearance  in  these  cases 
from  multiple  punctate  erosions  to  large  distinct  punched-out  areas 
of  ulceration  on  an  otherwise  normal  pink  velvety  base.  The  cysto- 
scopic appearance  is  primarily  that  of  numerous  vesiculopapillary 
elevations,  seen  especially  during  the  acute  exacerbations,  and  pre- 
senting the  picture  commonly  designated  as  bullous  edema;  in  two  cases 
the  similarity  to  miliary  tubercles  was  striking.  During  the  interval 
the  vesicular  eruption  disappears  and  gives  place  to  a  patchy,  ecchy- 
motic  appearance  of  the  bladder  mucosa,  with  unbroken  epithlium. 
The  treatment  of  these  cases  is  best  carried  out,  according  to  Charlton, 
as  follows:  (1)  The  best  of  general  and  hygienic  care.  (2)  Hot  boric 
irrigations  of  the  bladder,  which  may  be  supplemented  with  instillations 
of  argyrol.  Vigorous  local  treatment,  such  as  the  application  of  strong 
silver  solutions,  is  to  be  condemned.  (3)  Alkaline  vaginal  and  rectal 
douches.  (4)  Administration  by  mouth  of  pure  liquid  guaiacol,  given  in 
5-  or  10-drop  doses  after  each  meal.  This  drug  the  author  has  found  to 
possess  almost  specific  properties;  it  almost  always  brings  remarkable 
and  quick  relief  from  the  frequency  of  urination,  tenesmus,  and  Inirning 
of  which  these  patients  complain  so  bitterly.  Its  use  is  largely  empiric, 
though  an  attempt  has  been  made  to  explain  its  effect  on  the  ground 
that  the  benzoic  acid  radical  is  broken  up  and  eliminated  by  the  kidneys 
as  hippuric  acid,  which  being  a  normal  urinary  acid  may  play  some 
definite  part  in  the  relief. 
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Optic  Nerve  Atrophy  in  Chiasmal  Lesions. — Walker  and  Gushing 
(Arch.  Ophfh.,  xlv,  407 j,  from  their  studies  in  this  condition,  conekide 
that,  despite  the  so-called  atrophic  pallor  of  the  disks  with  visual  field 
defects  from  lesions  in  the  chiasmal  regions,  the  histological  examina- 
tion of  the  nerves  fails  to  show  the  expected  degree  of  fiber  degeneration 
unless  the  process  has  been  of  long  duration.  The  atrophy  in  the  tracts 
considerably  antedates  that  in  the  nerves,  where  the  fibers  may  be 
preserved  by  their  retinal  ganglion  cells  for  several  years  after  complete 
functional  blindness  has  occurred.  Their  cases  serve  to  illustrate  the 
fact  that  in  the  presence  of  chiasmal  pressure  of  known  long  duration 
associated  with  sharply  cut  hemianopsias,  even  when  the  ophthalmo- 
scope shows  the  pallor  of  presumed  optic  atrophy,  there  may  be  no 
corresponding  sharp  delimination  of  the  areas  of  atrophy  in  the  cross- 
sections  of  the  nerves.  This  at  first  sight  would  appear  to  be  an  incon- 
sistency, but  their  more  accurate  perimetric  findings  with  graded  disks 
show  that,  after  all,  the  boundaries  of  the  seeing  areas  are  less  sharply 
cut  than  had  previously  been  supposed,  and  perhaps  correspond  after 
all  with  the  diffuse  picture  in  the  nerves. 


Hemeralopia  (Night-blindness)  in  Soldiers. — Weekers  (Arch.  d. 
Ophth.,  March-April,  1916,  p.  73)  calls  attention  to  this  condition  as  a 
novel  phenomenon  of  war.  He  finds  that  it  is  frequent  among  soldiers — 
as  high  as  10  per  cent,  of  those  sent  for  ocular  complaints.  The  cases 
are  specially  numerous  during  the  long  nights  of  winter.  Errors  of 
refraction  are  frequent.  Many  had  been  affected  with  the  same  con- 
dition as  a  congenital  anomaly  before  the  outbreak  of  the  war.  The 
malady  is  provoked  by  several  factors,  although  of  unequal  importance. 
I'irst  of  all  is  to  be  noted  the  unphysiological  mode  of  life  in  the  trenches 
which  is  nocturnal,  fatigue,  nervous  upsets,  anxiety,  overexertion. 
Eye-strain  from  errors  of  refraction  is  also  an  important  factor.  Finally, 
the  unvarying  diet,  preserved  foods,  dazzling  from  bright  lights,  etc., 
are  also  involved.  The  treatment  should  be  directed  to  the  cause. 
One  of  the  most  efficacious  means  is  careful  correction  of  all  refractive 
errors  especially  astigmatism:  smoked  glasses  during  the  day  form  a 
valuable  adjuvant,  ^"aried  diet  and  as  much  rest  as  possible  should 
be  prescribed.    The  prognosis  is  favorable. 


A  Suggestion  as  to  the  Cause  of  Myopia. — Wood  (Ophthalmoscope, 
1916,  xiv,  .302)  suggests  that  the  marked  difference  between  the  ciliary 
muscles  of  the  myope  and  hypermetrope  may  be  the  cause  of  the  myopic 
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refraction  and  not  the  effect  as  is  generally  believed.  He  quotes 
authorities  to  the  effect  that  the  difference  in  structure  is  present  at 
birth  and  hence  cannot  be  the  result  of  disease,  mechanical  pressure, 
or  disuse.  He  argues  that  the  pumping  action  of  the  ciliary  muscle  is 
at  fault,  and  that  it  is  this  which  favors  the  changes  which  lead  to 
l)rachymetropia.  He  remarks  upon  some  of  the  causes  (strain  of 
convergence,  spasm  of  accommodation,  etc.),  frequently  adduced  as 
leading  to  myopia,  and  believes  that  the  progress  of  investigation  has 
disposed  of  most  of  them.  He  thinks  that  if  sections  from  the  eyes  of 
an  individual  with  monocular  myopia  were  to  show  a  difference  in  the 
ciliary  muscle  on  each  side,  his  case  would  be  greatly  strengthened. 
Such  cases  can  assuredly  be  found,  and  deserve  to  be  studied  patho- 
logicallv. 


Contusion  Hypotony. — Collins  {Ophthalmoscope,  1916,  xiv,  348)  dis- 
cusses that  form  of  hypotony  which  occurs  after  contusions  of  the  eyeball 
without  perforation;  this  form  of  minus  tension  is  well-known  but  has 
l^een  the  subject  of  but  little  discussion.  The  duration  of  the  diminished 
tension  varies  considerably;  in  the  majority  of  cases  it  disappears 
in  a  few  days;  in  others  not  for  several  weeks;  and  in  some  cases  it 
would  appear  to  be  permanent.  The  causes  of  such  hypotony  may  be 
various  and  more  than  one  cause  may  be  active  at  the  same  time. 
When  of  short  duration,  it  is  probably  due  to  increased  excretion  of 
the  intraocular  fluid  through  the  expanded  normal  channels  of  exit; 
or,  possibly,  to  some  arrest  of  secretion  from  paresis  of  the  vasocon- 
strictor nerves.  When  of  long  duration  it  may  be  due  to  (a)  the  forma- 
tion of  new  channels  or  exit  from  the  anterior  chamber  either  from  an 
internal  scleral  rupture  or  rupture  of  the  pectinate  ligament;  (6)  the 
cutting  off  of  blood  supply  to  the  ciliary  body  from  rupture  of  the 
anterior  ciliary  arteries;  or  (c)  possibly  detachment  of  the  pars  ciliaris 
retinae.  If  extensive  hemorrhage  into  the  anterior  chamber  be  present, 
either  the  canal  of  Schlemm  has  been  opened  by  an  internal  scleral 
rupture  or  the  anterior  ciliary  arteries  have  been  torn  across  from 
cyclodialysis.  The  latter  is  shown  to  be  the  cause  if,  after  absorption 
of  the  blood,  a  portion  of  the  iris  has  disappeared  from  view  as  though 
an  iridectomy  had  been  done.  A  translucent  area  appearing  after  some 
time  just  outside  the  sclerocorneal  margin  like  that  in  a  cystoid  cicatrix, 
indicates  an  incomplete  internal  rupture.  If  the  anterior  chamber, 
without  extensive  hemorrhage,  becomes  markedly  deepened  in  the 
whole  or  part  of  its  circumference  there  has  probabh^  been  a  rupture 
of  the  ligamentum  pectinatum,  limited  to  the  pillars  of  the  iris,  and  of 
the  ciliary  muscle,  prolonging  the  angle  of  the  anterior  chamber  out- 
ward. If  the  lens  is  dislocated  laterally,  and  the  retina  detached,  the 
vitreous  has  probably  come  forward  into  the  circumlental  space,  and 
may  have  dragged  the  pars  ciliaris  retinae  away  from  the  pigment 
epithelium. 


Miotics  after  Mydriatics. — Gifford  (Jour.  Am.  Med.  Assn. ,191Q,  Ixvii, 
112)  calls  attention  to  the  slight  but  real  danger  of  exciting  an  attack  of 
glaucoma  by  the  cycloplegic  (homatropin)  employed  to  measure  the 
refraction.  He  suggests  that  eserin  solution  should  be  instilled  not 
only  after  the  examination,  but  should  also  be  given  for  use  at  home 
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until  the  effect  of  the  mydriatic  is  gone.  He  advises  that  the  patient 
receive  a  small  quantity  of  eserin  solution,  one  grain  to  the  ounce, 
a  drop  of  which  is  to  be  instilled  into  the  eye  with  the  butt  end  of  a 
match  or  toothpick.  He  reports  several  cases  where  an  attack  of 
acute  glaucoma  was  excited  by  the  cycloplegic. 


Enlargement  of  the  Blind-spot  with  Gradenigo's  Syndrome. — 
Verderame  {Ann.  di  ottal.,  1916,  xliv,  538)  summarizes  Gradenigo'g 
researches  which  led  to  the  syndrome  bearing  his  name — a  disease- 
complex  first  described  in  1904;  the  syndrome  is  characterized  by  a 
purulent  otitis  media  with  paralysis  or  paresis  of  the  sixth  nerve  of  the 
same  side.  Of  the  6  cases  observed  by  Gradenigo,  5  recovered,  the 
other  terminated  fatally  from  purulent  leptomeningitis.  He  refers 
the  condition  to  a  circumscribed  purulent  or  simply  serous  leptomenin- 
gitis, which  may  recover  spontaneously,  or  after  operation  through  the 
temporal  bone,  but  which  sometimes  spreads  so  as  to  lead  to  a  fatal 
result.  The  otitic  symptoms  are  due  to  infection  of  the  tympanic 
cavity,  which  infection  may  spread  to  the  base  of  the  middle  cranial 
fossa  leading  to  paralysis  of  the  sLxth  nerve.  In  a  case  of  this  kind, 
Verderame  observed  moderate  mydriasis,  enlargement  of  the  blind 
spot  and  slight  contraction  of  the  color  field ;  the  only  ophthalmoscopic 
signs  were  hyperemia  of  the  disk  and  of  the  retinal  vessels.  At  the 
end  of  a  week  all  symptoms  had  disappeared  except  the  mydriasis; 
of  the  significance  of  which  latter  symptom  the  author  was  in  doubt. 
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Immune  Reactions  in  Scarlet  Fever. — In  an  earlier  work,  G.  F. 
and  G.  R.  Dick  {Jour.  Infect.  Dis.,  1916,  xix.  No.  2)  reported 
the  results  of  anaerobic  culture  from  the  blood,  lymph,  spleen,  throat 
and  mouth  secretions  in  scarlet  fever.  Before  further  study  of  the 
organisms  obtained  in  these  cultures,  they  decided  to  test  the  various 
tissues  from  which  these  organisms  were  grown  in  order  to  determine 
whether  or  not  a  virus  either  ultramicroscopic  or  failing  to  grow 
with  the  cultural  methods  used  was  present  as  the  primary  cause 
of  the  disease.  The  secondary  importance  of  the  organisms  obtained 
could  then  be  demonstrated.  The  following  tests  were  made  on 
the  blood   and  the  results  noted:    Since  antigens  in  the  body  fluids 
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have  been  found  by  means  of  complement-fixation,  this  test  was  apphed, 
but  although  the  tests  were  carried  out  in  various  ways,  there  was  no 
evidence  of  complement-fLxation.  The  blood  of  scarlet  fever  patients 
was  tested  for  toxicity  by  injecting  it  into  guinea-pigs  with  the  result 
that  it  was  found  to  be  more  toxic  while  the  patient  is  acutely  sick 
than  during  convalescence.  The  blood  was  also  tested  for  the  presence 
of  living  virus  by  the  potassium  tellurid  test.  In  the  sera  of  six  cases 
of  scarlet  fever  there  was  no  precipitation  of  tellurium  more  marked 
than  in  the  negative  control  tests,  although  the  positive  controls  showed 
marked  precipitation  in  every  instance.  The  spleen  of  a  cliild  who  had 
died  on  the  second  day  of  scarlet  fever  was  used  to  prepare  antigen,  and 
complement-fixation  tests  were  made  with  the  sera  of  six  cases  of  scarlet 
fever.  No  tests  showed  complement-fLxation.  Cutaneous  tests  similar 
to  tuberculin  tests  made  with  extract  from  the  same  spleen  in  four 
convalescent  scarlet  fever  patients  and  four  diphtheria  patients  gave 
uniformly  negative  results.  In  testing  the  tissue  from  the  lymph  glands, 
an  antigen  was  made  from  lymph  glands  from  various  parts  of  the 
body  of  a  patient  who  had  died  on  the  second  day  of  scarlet  fever 
and  fixation  tests  carried  on  with  the  same  sera  as  in  the  spleen  tests 
with  uniformly  negative  results.  Cutaneous  tests  with  lymph  gland 
extract  were  negative  in  tlu'ee  cases  of  scarlet  fever.  In  the  last  series 
of  tests,  mucus  from  the  mouth  and  tlii-oat  was  used  as  antigen  for  the 
complement-fixation  tests.  In  sera  from  four  cases  of  scarlst  fever  in 
various  stages  of  convalescence,  each  used  with  a  different  antigen, 
there  was  no  complement-fixation.  In  the  fifth  case,  there  was  a  slight 
fixation  of  complement  with  0.3  c.c.  of  antigen,  but  with  the  serum  of  a 
sixth  case,  the  same  antigen  failed  to  fix  complement.  The  results  of 
the  complement-fLxation  tests  with  organ  extracts  harmonize  with  the 
results  obtained  by  some  obser\'ers  but  are  at  variance  with  those 
obtained  by  others.  The  authors  suggest  in  their  summary  that  it 
may  possibly  be  that  insufficient  concentration  of  antigen  explains 
the  negative  results  and  therefore  it  seems  desirable  to  further  continue 
the  study  of  the  immune  reactions  of  cultures  obtained  from  scarlet 
fever. 


Agglutinins  after  Typhoid  Immunization. — Robinson  (Jour.  Med. 
Research,  1915,  xxxii,  -117)  states  that  great  individual  dift'erences 
occur  concerning  serum  reactions  during  typhoid  immunization. 
Agglutinins  begin  to  increase  in  the  blood  from  four  to  eighteen  days 
after  the  first  inoculation.  The  blood  gives  a  positive  agglutination  at 
1  to  60,  on  the  average,  sixteen  days  after  the  first  inoculation.  Ascole 
{RIforma  med.,  Naples,  1915,  xxxi,  645)  states  that  the  serum  gives 
a  positive  agglutination  reaction  in  every  one  who  has  been  vaccinated 
against  typhoid. 

Anaphylactic  Reactions  between  Proteins  from  Seeds  of  Different 
Genera  of  Plants. — Wells  and  Osborne  (Jour.  Infect.  Dis.,  1916, 
xLx,  No.  2)  conclude  that  since  chemically  similar  proteins  from 
seeds  of  different  genera  react  anaphylactically  with  one  another,  wliile 
chemically  dissimilar  proteins  from  the  same  seed  in  many  cases  fail  to 
do  so,  we  must  conclude  that  the  specificity  of  the  anaphylaxis  reaction 
depends  upon  the  chemical  structure  of  the  protein  molecule. 
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Lipoma  Myxomatodes. — Although  essentially  a  case  report  from  the 
standpoint  of  the  pathologist,  Robertsox  (Jour.  Med.  Research,  1916, 
XXXV,  131)  in  reality  presents  a  monograph  on  lipoma  myxomatodes 
The  first  accurate  description  of  this  tumor  was  that  by  Virchow  in 
1857.  He  included  all  tumors  containing  elements  resembling  the 
jelly  of  Wharton  or  embryonal  connective  tissue  under  the  term 
"  myxomata, "  and  the  particular  variety  wliich  also  showed  lipomatous 
elements  he  named  "m^,'xoma  lipomatodes."-  A  tabulated  analysis  of 
fifty-one  cases  collected  from  the  literature  is  published.  In  surveying 
this  table,  statistical  generalizations  as  to  age,  sex,  sites  of  election, 
frec[uency  in  such  sites  and  weight  of  the  growth  are  easily  made.  It  is 
also  known  that  the  usual  locations  of  pure  lipomata  are  singularly 
free  from  lipoma  myxomatodes.  One-third  of  the  cases  in  the  literature 
have  shown  malignancy  which,  in  ^^ew  of  the  embryonal  types  of  tissue 
concerned,  is  to  be  expected.  The  statistics  show  that  o^'er  half  of  the 
cases  had  existed  for  one  to  five  years.  This  would  indicate  that  sarco- 
matous change  had  occurred  in  a  primarily  benign  growth.  The  tumor 
in  the  author's  case  was  removed  from  the  lower  leg  of  a  man,  aged 
fifty-four  years.  It  was  not  connected  with  the  skin  and  had  given  no 
symptoms,  although  it  was  present  for  fifteen  months  before  operation. 
The  tumor  was  encapsulated.  The  length  was  24.5  cm.  and  the  widest 
diameter  was  6.5  cm.,  from  which  the  mass  tapered  down  to  2.5  cm. 
in  width  at  either  extremity.  The  growth  Avas  irregularly  lobulated, 
the  divisions  being  formed  by  fil)rous  trabeculse.  The  various  lobules 
varied  widely  in  consistency'.  On  cross-section,  three  distinct  types  of 
tissue  could  be  identified  by  gross  examination.  They  were  (a)  myxo- 
matous, (6)  fatty,  (c)  a  mixture  of  the  two.  Microscopically,  these 
characters  were  well  borne  out.  The  myxomatous  parts  showed  a 
stroma  of  stellate  embryonal  connective-tissue  cells,  while  the  greater 
part  of  the  tissue  was  made  up  of  large  spaces  filled  with  a  substance 
which  gave  the  usual  reactions  for  mucus.  The  fatty  parts  showed  a 
myxomatous  stroma,  supporting  many  fat  cells  resembling  the  adult 
type,  as  well  as  numerous  embryonal  fat  cells.  In  the  area  of  apparent 
mixture  of  the  two  tissues,  embryonal  fat  cells  were  numerous.  The 
usual  myxomatous  stroma  was  found,  containing  many  spaces  filltd 
with  mucus,  as  in  the  purely  myxomatous  portions.    The  author  relied 
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on  the  presence  of  true  mucoid  material  regardless  of  its  origin  to  place 
the  growth  in  this  group.  Regarding  the  fatty  tissue,  he  considered 
it  reasonable  to  expect  the  combination  of  this  with  the  mjocomatous 
tissue  since  both  are  essentially  embryonal  in  character,  though  of 
independent  mesoblastic  origin.  He  doubts  the  possibility  of  myxo- 
matous connective  tissue  taking  on  fatty  change.  The  question  of 
malignancy  is  dealt  with  cautiously.  The  frequency  of  local  and  metas- 
tatic recurrences  is  to  be  remembered,  as  well  as  the  embryonal  t;>T)es 
of  cells  making  up  the  growth.  In  his  case,  however,  the  author  feels 
that  the  definite  encapsulation  and  the  quantity  of  fairly  adult  fatty 
tissue  are  against  a  recurrence. 


The  Function  of  the  Bile  in  Preventing  Putrefaction. — Under  nor- 
mal conditions  bacteria  play  an  important  part  in  bringing  about 
disintegration  of  nitrogenous  materials  of  the  intestine.  Even  in 
health  there  is  a  considerable  variation  in  the  character  and  amount 
of  decomposition  thus  brought  about.  Metchnikoff  and  others  believed 
that  the  products  of  decomposition  developing  within  the  bowel  had 
much  to  do  with  organic  changes  and  ill  health.  For  a  considerable 
time  it  has  been  claimed  that  the  bile  had  a  direct  inhibitory  effect 
upon  the  growth  of  the  intestinal  bacteria  and  by  this  means  undue 
putrefaction  was  held  in  check.  Xewer  studies  have  indicated  that,  save 
with  a  few  bacteria,  bile  has  little  influence  upon  their  growth.  Never- 
theless, it  has  been  well  established  that  under  conditions  of  bile  stasis 
when  little  or  no  bile  flows  into  the  intestine,  abnormal  decomposition 
of  the  intestinal  contents  occurs.  Roger  (Ann.  de  VInsi.  Pasteur, 
1915,  xxix,  545)  has  recently  investigated  the  problems  of  determining 
the  influence  of  bile  upon  intestinal  bacteria  and  their  secretions.  He 
found  that  bile  inhibited  the  growths  of  anaerobes  but  had  no  marked 
influence  upon  the  growth  of  the  other  intestinal  forms.  He  found, 
however,  that  bile  had  an  inliibitory  effect  upon  the  fermentative 
secretions  of  various  bacteria  as  well  as  diminished  the  toxicity  of  their 
products.  The  tests  were  carried  out  with  various  bacteria  in  the  test- 
tube,  while  the  antitoxic  qualities  of  bile  were  observed  in  rabbits. 
He  concludes  that  the  antagonism  of  bile  to  putrefaction  is  not  so 
much  dependent  upon  the  inhibition  of  bacterial  growth  as  upon  its 
neutralizing  effect  on  the  secretions  of  bacteria.  It  is  also  possible 
that  bile  not  only  destroys  the  bacterial  ferments  but  also  renders 
inert  their  products  of  decomposition. 


Errata. — Vol.  clii,  No.  5,  November,  1916,  p.  757,  after  the  word  "solution"  at 
the  end  of  line  40  the  following  should  be  inserted:  "of  albumose  intravenously. 
The  authors  were  able  to  confirm  these  results  using  a  solution." 

Ibid.,  p.  779,  line  14:  "hemorrhagic"  should  be  omitted;  line  15,  "vesicules" 
should  be  "vesicles." 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination  they 
are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  provided  the  request  jor  them  he  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  George  Morris  Piersol,  1913  Spruce  St.,  Phila.,  Pa.,  U.  S.  A. 
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